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CHAPTER I  
INTRODUCTION
S in c e  1957 and t h e  l a u n c h in g  o f  t h e  f i r s t  S p u tn ik  
by t h e  R u s s i a n s ,  t h e  f e d e r a l  government and i n d u s t r y  have 
i n c r e a s i n g l y  r e l i e d  on s c i e n t i f i c  r e s e a r c h  f o r  t e c h n o l o g i c a l  
i n n o v a t i o n .  , -
,^ Ih  t h e  e a r l y  1950*s t h e  f e d e r a l  g o v e rn m e n t ’ s a n n u a l  
e x p e n d i t u r e s  f o r  s c i e n t i f i c  r e s e a r c h  were $1 b i l l i o n .  By 
1965 t h e  f e d e r a l  a l l o c a t i o n s  f o r  s c i e n t i f i c  r e s e a r c h  i n c r e a s e d  
t o  $14  b i l l i o n ,  and i n  1966 t o t a l e d  Ù17 b i l l i o n . ^  I n  1966 
i n d u s t r i a l  e x p e n d i t u r e s  f o r  s c i e n t i f i c  r e s e a r c h  t o t a l e d  
$16 b i l l i o n ,  a s i x  p e r  c e n t  i n c r e a s e  o v e r  t h e  196? f i g u r e s . ^
As t h e  f e d e r a l  and i n d u s t r i a l  b u d g e ts  f o r  s c i e n t i f i c  r e ­
s e a r c h  g re w , t h e  n a t i o n ’s dependence on t e c h n o l o g i c a l  
i n n o v a t i o n  became more p ronounced .
P u rp o se s  o f  t h e  S tudy
The o b j e c t i v e s  o f  t h i s  s t u d y  a r e  (1) t o  d e s c r i b e  t h e  
c h a r a c t e r i s t i c s  o f  i n d e p e n d e n t  n o n - p r o f i t  r e s e a r c h  i n s t i t u ­
t i o n s  i n  t h e  U n i te d  S t a t e s  and (2) t o  i l l u s t r a t e  t h r o u g h  
s e l e c t  examples t h e  r a n g e  o f  t e c h n o l o g i c a l  i n n o v a t i o n s  w hich
^June H. C u t a i a ,  B u s in e s s  Week. J a n u a ry  2 5 ,  1969, p .  66.
^Ronald  S. P a u l ,  ’’The S c ie n c e  B u s in e s s — Pure and 
A p p l ied  R esea rch  and I t s  S u p p o r t” {paper p r e s e n t e d  a s  p a r t  o f  
a  p u b l i c  l e c t u r e  s e r i e s  f o r  t h e  U n i v e r s i t y  o f  M ontana ,
M i s s o u la ,  M ontana ,  F e b ru a ry  12 ,  1 96 9 ) ,  p .  6.
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t h e y  have made f o r  i n d u s t r y  and g ov e rnm en t .
S, L, F a w c e t t ,  P r e s i d e n t  o f  B a t t e l l e  Memorial I n s t i ­
t u t e ,  d e f i n e s  t e c h n o l o g i c a l  i n n o v a t i o n  by exam in ing  each  
word i n  t h e  s t a t e m e n t  i n d e p e n d e n t l y .  One d e f i n i t i o n  o f  
t e c h n o lo g y  i n  which Dr. F aw c e t t  c o n c u r s  i s  " t h e  t o t a l i t y  o f  
means employed t o  p ro v id e  o b j e c t s  n e c e s s a r y  f o r  human 
s u s t e n a n c e  and c o m f o r t , "  J h i s  d e f i n i t i o n  b le n d s  e n g i n e e r i n g ,  
b u s i n e s s  .and etrdhomic kn o w led g e , and e x p e r i e n c e  f o r  u se  i n  
s c i e n t i f i c  i n v e s t i g a t i o n .  To in n o v a te  i s  " t o  i n t r o d u c e  
a s  o r  i f  new; t o  make c h a n g e s T e c h n o l o g i c a l  i n n o v a t i o n  
i s  t h e  end p ro d u c t  o f  v a r i o u s  co m b in a t io n s  o f  a l l  t h e  means 
n e c e s s a r y  t o  p ro v id e  e n t i r e l y  new o r  m o d i f ie d  p r o d u c t s  f o r  
human s u s te n a n c e  and c o m fo r t .
In  t e rm s  o f  a r e a s  o f  r e s e a r c h ,  t h e  i n n o v a t i v e  
p r o c e s s  a t  t h e  n o n - p r o f i t  r e s e a r c h  i n s t i t u t e  i n v o l v e s  t h e  
p h y s i c a l  and l i f e  s c i e n c e s ,  e n g i n e e r i n g ,  economics  and t h e  
b e h a v i o r a l  s c i e n c e s .  I n  a t im e  when i n t e r d i s c i p l i n a r y  
r e s e a r c h  i s  a w e l l  e s t a b l i s h e d  c o n c e p t ,  t h e  n o n - p r o f i t  
r e s e a r c h  i n s t i t u t e  i s  i n  an i m p o r t a n t  p o s i t i o n ,  r e l a t i v e  
t o  o t h e r  r e s e a r c h  o r g a n i z a t i o n s ,  i n  p r o v i d i n g  t h e  r a n g e  o f  
s k i l l s  and d i s c i p l i n e s  n e c e s s a r y  t o  c o n d u c t  s c i e n t i f i c  
r e s e a r c h  f o r  t h e  b e n e f i t  o f  m ankind. T e c h n o lo g i c a l  i n n o v a ­
t i o n  s e r v e s  many needs  o f  i n d u s t r y ,  s t a t e ,  and f e d e r a l  
g o v e rn m e n ts .  These n ee d s  i n c l u d e  f u n d a m e n ta l  s t u d i e s  i n  
p u re  r e s e a r c h  f o r  t h e  sake  o f  a c q u i r i n g  new know ledge ,  and
3The P r e s i d e n t * s  R e p o r t - - 1 9 6 6  B a t t e l l e  Memorial 
I n s t i t u t e  (Columbus, Ohio: 1 9 6 6 ) ,  p .  2 .
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a p p l i e d  r e s e a r c h  f o r  t h e  deve lopm ent  o f  new p r o d u c t s  and 
p r o c e s s e s .
S in ce  t h i s  s t u d y  d e a l s  o n ly  w i t h  t h e  n o n - p r o f i t  
r e s e a r c h  i n s t i t u t e ,  i t  i s  n e c e s s a r y  t o  d i f f e r e n t i a t e  su ch  an 
i n s t i t u t i o n  from o t h e r  r e s e a r c h  o r g a n i z a t i o n s .  The p r im a ry  
d i s t i n c t i o n  made between t h e  " n o n - p r o f i t ” and t h e  " p r o f i t "  
r e s e a r c h  o r g a n i z a t i o n  i s ,  one o f  l e g a l i t y .  The n o n - p r o f i t  
^ re a e a rc h  i n s t i t u t i o n s  d i f f e r  from o t h e r  r e s e a r c h  o r g a n i z a ­
t i o n s  i n  t h a t  t h e  n o n - p r o f i t  i n s t i t u t e  i s  l e g a l l y  c h a r t e r e d  
a s  " n o n - p r o f i t , "  A lthough  t h e s e  r e s e a r c h  i n s t i t u t i o n s  do 
e a rn  p r o f i t s ,  f i n a n c i a l  g a i n  i s  n o t  t h e i r  main o b j e c t i v e .
A l l  p r o f i t s  a r e  l e g a l l y  r e q u i r e d  t o  be r e a l l o c a t e d  t o  
r e s e a r c h  o p e r a t i o n s .  No d i v i d e n d s  a r e  d i s t r i b u t e d  t o  s h a r e ­
h o l d e r s  a s  i s  t h e  c a s e  f o r  p r o f i t - o r i e n t e d  r e s e a r c h  o r g a n i ­
z a t i o n s ,  The n o n - p r o f i t  r e s e a r c h  i n s t i t u t e  i s  e s t a b l i s h e d  
s o l e l y  t o  co n d u c t  s c i e n t i f i c  r e s e a r c h  f o r  t h e  b e n e f i t  o f  
m ank ind ,
J u s t i f i c a t i o n  f o r  t h e  S tudy
In  1969 Dr, Ronald S. P a u l ,  a v i c e  p r e s i d e n t  a t  
B a t t e l l e  M emorial  I n s t i t u t e ,  W a sh in g to n , p r e s e n t e d  a l e c t u r e  
a t  t h e  U n i v e r s i t y  o f  Montana e n t i t l e d  "The S c ie n c e  B u s in e s s - -  
Pure  and A pplied  R esea rch  and I t s  S u p p o r t , "  The l e c t u r e  
d e a l t  w i t h  t h e  n o n - p r o f i t  r e s e a r c h  i n s t i t u t e ,  i t s  f u n c t i o n s  
i n  r e s e a r c h  and deve lopm ent  and t h e  f i n a n c i a l  s t r u c t u r e  
r e q u i r e d  t o  s u p p o r t  t h e  r e s e a r c h  i n s t i t u t i o n s  * r e s e a r c h  and 
d eve lopm en t  p rog ram s .  Dr, P a u l ' s  l e c t u r e  c r e a t e d  a g r e a t
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d e a l  o f  i n t e r e s t  among t h e  s t u d e n t s  o f  b u s i n e s s  and eco ­
nomics and l e d  many t o  seek  f u r t h e r  m a t e r i a l  on t h e  s u b j e c t .
I t  soon became a p p a r e n t  t h a t  i n f o r m a t i o n  a b o u t  t h e  o p e r a ­
t i o n s  o f  t h e  n o n - p r o f i t  r e s e a r c h  i n s t i t u t i o n s  was l i m i t e d ,
A th o ro u g h  s e a r c h  o f  s ec o n d a ry  m a t e r i a l  i n  t h e  l i b r a r y  
r e v e a l e d  few r e f e r e n c e s  t o  t h e  n o n - p r o f i t  r e s e a r c h  i n s t i t u ­
t i o n s .  T h is  a b se n c e  o f  p e r t i n e n t  i n f o r m a t i o n  ab o u t  t h e  
o p e r a t ^ h s  and o u t p u t  o f  t h e  n o n - p r o f i t  r e s e a r c h  i n s t i t u -  
t i o n s  l e d  t o  t h e  r e a l i z a t i o n  o f  a need f o r  a s y n t h e s i s  o f  
c h a r a c t e r i s t i c s  o f  t h e s e  r e s e a r c h  i n s t i t u t i o n s ,  A d e s c r i p ­
t i v e  s tu d y  does  n o t  e x i s t ,  and i t  was t h e r e f o r e  t h o u g h t  t h a t  
one such  a s  t h i s  would be o f  e d u c a t i o n a l  v a l u e .
Scope o f  t h e  S tudy
There  a r e  a p p r o x im a t e l y  5 ,0 0 0  p r o f i t  and n o n - p r o f i t  
r e s e a r c h  o r g a n i z a t i o n s  i n  t h e  U n i ted  S t a t e s  t o d a y , ^  Among 
t h e s e  o r g a n i z a t i o n s  a r e  l a r g e  u n i v e r s i t y  l a b o r a t o r i e s ,  m e d ic a l  
c e n t e r s  and i n d u s t r i a l  r e s e a r c h  c e n t e r s ;  t h e s e  r e s e a r c h  
o r g a n i z a t i o n s  a r e  ex c lu d e d  from t h i s  s t u d y .  Those w hich  
a r e  i n c l u d e d  i n  t h i s  s tu d y  a r e  t h e  n o n - p r o f i t  r e s e a r c h  
i n s t i t u t i o n s  and t h e i r  a f f i l i a t e s .
The p o p u l a t i o n  sampled i n c lu d e d  tw e lv e  n o n - p r o f i t  
r e s e a r c h  i n s t i t u t i o n s ;  o n ly  tw e lv e  e x i s t  i n  t h e  U n i ted  S t a t e s  
t o d a y .  The o l d e s t  i n s t i t u t i o n s  were  a l l  e s t a b l i s h e d  b e f o r e
^ N a t i o n a l  R e s e a rc h  C o u n c i l ,  I n d u s t r i a l  R e s e a rc h —
A N a t i o n a l  R esource  (W ash ing ton ,  D. C, :  U .S. S u p e r i n t e n d e n t
o f  Documents, 19o8J ,
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World War I I .  I n i t i a l l y  t h e y  were formed t o  c a r r y  o u t  
e x p l o r a t o r y  r e s e a r c h .  The e a r l y  a r e a s  o f  r e s e a r c h  i n c l u d e d  
c h e m i s t r y ,  m e t a l l u r g y ,  and t h e  p h y s i c a l  s c i e n c e s .  Today, 
t h e  n o n - p r o f i t  r e s e a r c h  i n s t i t u t i o n s  have a r e s e a r c h  s p e c ­
trum  from a tom ic  e n e r g y ,  m a rk e t in g  s u rv e y s  on consumer g o o d s ,  
and t h e  d i s c o v e r y  o f  an i n o c u l a t i o n  f o r  t h e  c u r e  o f  l e u ­
kem ia ,  t o  t h ^ i n v e n t i o n  o f  t h e  f i r s t  s t a y - p r e s s  f a b r i c .
^ ^ h e  r e s e a r c h  i n s t i t u t i o n s  s u rv e y s  a r e  l i s t e d  by 
d a t e  o f  c h a r t e r :
M ellon I n s t i t u t e  o f  I n d u s t r i a l  R e se a rc h
1913
P i t t s b u r g h ,  P e n n s y lv a n ia  
B a t t e l l e  Memorial  I n s t i t u t e
1925
Columbus, Ohio
I l l i n o i s  I n s t i t u t e  o f  T echnology  R e s e a rc h  I n s t i t u t e
1936
C h icag o ,  I l l i n o i s  
S o u th e rn  R e s e a rc h  I n s t i t u t e
1941
Birmingham, Alabama
Midwest R e s e a rc h  I n s t i t u t e  
1944
Kansas C i t y ,  Kansas
F r a n k l i n  I n s t i t u t e  R e s e a rc h  L a b o r a t o r y
1946
P h i l a d e l p h i a ,  P e n n s y lv a n ia  
S t a n f o r d  R e se a rc h  I n s t i t u t e
1946
Menlo P a r k ,  C a l i f o r n i a  
S ou thw es t  R e s e a rc h  I n s t i t u t e
1947
San A n to n io ,  Texas
C o r n e l l  A e r o n a u t i c a l  L a b o r a to r y
194a
B u f f a l o ,  New York
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R e se a rc h  T r i a n g l e  I n s t i t u t e  
1955
T r i a n g l e  P a r k ,  N orth  C a r o l i n a
S p i n d l e t o p  R esea rch  I n s t i t u t e
1961
L e x i n g t o n , Kentucky
N orth  S t a r  R e se a rc h  and Development I n s t i t u t e
1963
M in n e a p o l i s ,  M inneso ta
Only two o f  ^ e  aboVe r e s e a r c h  i n s t i t u t i o n s  have 
more~than oHe e s t a b l i s h m e n t  i n  t h e  U n i ted  S t a t e s .  They a r e  
B a t t e l l e  Memorial I n s t i t u t e  and M ellon  I n s t i t u t e  o f  I n d u s ­
t r i a l  R e s e a rc h ,  B a t t e l l e * s  W ashington  s t a t e  a tom ic  e n e rg y  
p l a n t  i s  l o c a t e d  n e a r  S e a t t l e ,  and M ellon*s  Bushy Run 
l a b o r a t o r y  i s  t w e n t y - f i v e  m i l e s  n o r t h  o f  P i t t s b u r g h ,  Penn­
s y l v a n i a ,  The o t h e r  t e n  r e s e a r c h  i n s t i t u t i o n s  a r e  s e l f -  
c o n ta in e d  w i t h i n  t h e  a r e a s  s t a t e d  i n  t h e  p r e c e d in g  l i s t .  
A lthough  a few o f  t h e  r e s e a r c h  i n s t i t u t i o n s  such  a s  B a t t e l l e  
and S t a n f o r d  o p e r a t e  r e s e a r c h  f a c i l i t i e s  o u t s i d e  t h e  U n i ted  
S t a t e s ,  t h e s e  o v e r s e a s  l a b o r a t o r i e s  w i l l  n o t  be i n c l u d e d  i n  
t h i s  s t u d y .
Methods
S econ da ry  i n f o r m a t i o n  c o n s i s t i n g  o f  p a m p h le t s ,  
n e w s p a p e rs ,  n e w s l e t t e r s  and p r e s i d e n t  *s r e p o r t s  p u b l i s h e d  
by t h e  n o n - p r o f i t  r e s e a r c h  i n s t i t u t i o n s  was o b t a i n e d  th r o u g h  
c o r r e s p o n d e n c e  w i t h  t h o s e  o r g a n i z a t i o n s .  O th e r  i n f o r m a t i o n  
was a c q u i r e d  from s c i e n t i f i c  j o u r n a l s .  Books p e r t i n e n t  t o  
t h e  s t u d y  w ere  r e a d  t o  g a i n  p e r s p e c t i v e  on t h e  r e s e a r c h  
i n s t i t u t e .
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P rim ary  i n f o r m a t i o n  was o b t a i n e d  t h r o u g h  c o r r e s p o n ­
dence  w i th  t h e  r e s e a r c h  i n s t i t u t i o n s , b e g in n in g  w i t h  a 
l e t t e r  r e q u e s t i n g  in f o r m a t i o n  a b o u t  t h e  o p e r a t i o n s  o f  t h e i r  
r e s e a r c h  o p e r a t i o n s .  A l l  tw e lv e  r e s e a r c h  i n s t i t u t i o n s  
re sponded  by p r o v i d i n g  d a t a  and a w i l l i n g n e s s  t o  c o o p e r a t e  
i n  t h i s  s t u d y .
Q u e s t i o n n a i r e s  v ^ r e ^ s e n t  t o  a s p e c i f i c  member o f  
5ach -- r -esearch^ ' i r r^ - i tu te .  The q u e s t i o n n a i r e s  were d e s ig n e d  
t o  o b t a i n  i n f o r m a t i o n  n o t  a v a i l a b l e  i n  s e c o n d a ry  s o u r c e s .
Data o b ta in e d  from t h e  q u e s t i o n n a i r e s  were  u sed  t o  com p le te  
seven  t a b l e s .  In  t h e  q u e s t i o n n a i r e s  t h e  f o l l o w i n g  q u e s t i o n s  
were asked  :
1 .  Who was y o u r  f i r s t  p r e s i d e n t  and what was h i s  
r e s e a r c h  background?
2 .  What was t h e  amount and s o u rc e  o f  t h e  i n i t i a l  
c a p i t a l  in v e s tm e n t  a v a i l a b l e  t o  y o u r  r e s e a r c h  i n s t i t u t e  a t  
i t s  fo rm a t io n ?
3 .  What was y o u r  1Ç6Ô c o n t r a c t  r e s e a r c h  income 
and t o t a l  c o n t r a c t  r e s e a r c h  income from d a t e  o f  c h a r t e r  t o  
I960?
4 .  How many r e s e a r c h  p r o j e c t s  were  c o n t r a c t e d  f o r
by y o u r  r e s e a r c h  i n s t i t u t e  i n  1968 and from d a t e  o f  c h a r t e r
t o  1960?
5. How many employees d i d  y o u r  r e s e a r c h  i n s t i t u t e
have  on i t s  s t a f f  i n  1968; what  was y o u r  t o t a l  p a y r o l l  f o r
I 96S; how many s c i e n t i s t s  and e n g i n e e r s  d i d  you have on 
y o u r  s t a f f  i n  196$; o f  y o u r  s c i e n t i s t s  and e n g i n e e r s  i n  1968,
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how many had a d o c t o r a t e  o r  m a s t e r s  d e g re e ?
6 .  How many p a t e n t s  d id  y o u r  r e s e a r c h  i n s t i t u t e  
a p p ly  f o r  and r e c e i v e  i n  1968 and from d a t e  o f  c h a r t e r  t o  
1966?
7* What were your  1966 s a l a r y  r a n g e s  f o r :  r e s e a r c h
d i v i s i o n  d i r e c t o r s ;  r e s e a r c h  d e p a r tm e n t  m an age rs ;  nev; d o c ­
t o r a t e  s t a f f  members; new m a s t e r s  s t a f f  members?
-------------- -There"vira^-a 100 p e r  c e n t  r e t u r n  o f  t h e  q u e s t i o n n a i r e s ,
L i m i t a t i o n s  o f  t h e  S tudy
The i n v e s t i g a t i o n  was impeded by t h e  l i m i t e d  amount 
o f  s e c o n d a ry  i n f o r m a t i o n  a v a i l a b l e  ab o u t  n o n - p r o f i t  r e s e a r c h  
i n s t i t u t i o n s .  As a r e s u l t ,  i t  was n e c e s s a r y  t o  a c q u i r e  
i n f o r m a t i o n  by c o r re s p o n d e n c e  w i t h  t h e  r e s e a r c h  i n s t i t u t i o n s .  
In  t h e  p r o c e s s  o f  c o r r e s p o n d in g  w i t h  t h e  r e s e a r c h  i n s t i t u ­
t i o n s ,  i n v a l u a b l e ,  u n p u b l i s h e d ,  p r im a ry  d a t a  was o b t a i n e d .  
These p r im ary  d a t a  proved t o  be b o th  s u f f i c i e n t  and a p p r o ­
p r i a t e  f o r  s t u d y .
P e r s o n a l  i n t e r v i e w s  w i t h  s p e c i f i c  members o f  each  
r e s e a r c h  i n s t i t u t i o n ’ s s t a f f  were  n o t  made b ec au se  o f  t h e  
c o s t  and amount o f  t im e  r e q u i r e d .  In  a d d i t i o n ,  s u f f i c i e n t  
i n f o r m a t i o n  was o b t a i n e d  t h r o u g h  a s tu d y  o f  s e c o n d a ry  d a t a  
s o u r c e s  and by m a i l  q u e s t i o n n a i r e s .
D e f i n i t i o n s
The more f r e q u e n t l y  u se d  te rm s  i n  t h i s  s t u d y  a r e  
d e f i n e d  a s  f o l l o w s  :
N o n - P r o f i t  R e se a rc h  I n s t i t u t e . The n o n - p r o f i t
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r e s e a r c h  i n s t i t u t e  i s  l a r g e l y  c h a r a c t e r i z e d  by two m a jo r  
f e a t u r e s :  (1) i t  i s  o f  a n o n - p r o f i t  n a t u r e ,  and (2) i t  has
no c o r p o r a t e  o r  ow nersh ip  c o n n e c t io n  v / i th  any o t h e r  ty p e  o f  
o r g a n i z a t i o n .  In  a d d i t i o n ,  n o n - p r o f i t  r e s e a r c h  i n s t i t u t i o n s  
a r e  p r i m a r i l y  e s t a b l i s h e d  to  p e r fo rm  r e s e a r c h  which i s  b e n e ­
f i c i a l  t o  s o c i e t y  i n  g e n e r a l .
C o n t r a c t  R esea rch ' . "The ag reem en t  be tween a  c l i e n t
arid a r e s e a r c h  i n s t i t u t e  whereby t h e  l a t t e r  p e r fo rm s  c e r t a i n
t y p e s  o f  r e s e a r c h  a c t i v i t i e s  f o r  t h e  fo rm e r  i s  c o n s i d e r e d
t o  be c o n t r a c t  r e s e a r c h .  I t  d i f f e r s  from t h a t  r e s e a r c h
which t h e  i n s t i t u t e  p e r fo rm s  w i t h o u t  h a v in g  an o u t s i d e
s p o n s o r .
P ro d u c t  D eve lopm ent. P ro d u c t  deve lopm en t  i s  t h e  
p r o c e s s  o f  c r e a t i n g  new p r o d u c t s  o r  m o d i fy in g  e x i s t i n g  ones  
f o r  t h e  m arke t  p l a c e .
O rder  o f  P r e s e n t a t i o n
C h ap te r  I I  p r o v i d e s  d e s c r i p t i v e  c h a r a c t e r i s t i c s  o f  
t h e  n o n - p r o f i t  r e s e a r c h  i n s t i t u t e .  I t  p r e s e n t s  t h e i r  
o b j e c t i v e s ,  f i r s t  p r e s i d e n t s ,  f o r m a t i o n  c a p i t a l  and s o u r c e ,  
a r e a s  o f  r e s e a r c h ,  c l i e n t e l e ,  c o n t r a c t  r e s e a r c h ,  prime 
s o u rc e  o f  income and t a x  s t a t u s .
The p u rpo se  o f  C h a p te r  I I I ,  " T e c h n o l o g ic a l  In n o v a ­
t i o n , "  i s  t o  i l l u s t r a t e  t h r o u g h  s e l e c t  exam ples  t h e  ra n g e  
o f  t e c h n o l o g i c a l  i n n o v a t i o n s  which  t h e  r e s e a r c h  i n s t i t u t i o n s  
have made f o r  i n d u s t r y  and go v ern m en t .  T h i s  c h a p t e r  d e f i n e s  
t e c h n o l o g i c a l  i n n o v a t i o n  and g i v e s  exam ples  o f  i t s  a p p l i c a t i o n
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t o  p ro d u c t  d ev e lo p m en t ,  i n d u s t r i a l  e x p a n s io n ,  and new 
i n d u s t r i a l  deve lopm ent  where none p r e v i o u s l y  e x i s t e d .
C h ap te r  IV c o n s i s t s  o f  a summary and c o n c l u s i o n s  o f  
t h e  s t u d y .
B i o g r a p h i c a l  d a t a  on t h e  n o n - p r o f i t  r e s e a r c h  i n s t i ­
t u t i o n s  a r e  i n c o r p o r a t e d  i n  t h e  Appendix.
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CHAPTER I I
DESCRIPTIVE CHARACTERISTICS OF THE NON-PROFIT 
RESEARCH INSTITUTIONS
T his  c h a p t e r  p r o v i d e s  d e s c r i p t i v e  c h a r a c t e r i s t i c s  o f  
n o n - p r o f i t  r e s e a r c h  i n s t i t u t i o n s  i n  t h e  U n i ted  S t a t e s .
There a r e  tw e lv e  such  i n s t i t u t i o n s .  Of t h e s e ,  s i x  were 
e s t a b l i s h e d  between World War I I  and 194Ô. R e s e a rc h  T r i ­
a n g le  was c h a r t e r e d  f o l l o w i n g  t h e  Korean c o n f l i c t ,  and 
S p i n d l e t o p  and N orth  S t a r  were c h a r t e r e d  d u r i n g  t h e  V ie tnam  
War.
The n o n - p r o f i t  r e s e a r c h  i n s t i t u t e  i s  c h a r a c t e r i z e d  
by two m ajo r  f e a t u r e s :  (1) i t  i s  o f  a n o n - p r o f i t  n a t u r e ,
and (2) i t  has  no c o r p o r a t e  o r  ow nersh ip  c o n n e c t io n  w i t h  
any  o t h e r  ty p e  o f  o r g a n i z a t i o n .
A l l  n o n - p r o f i t  r e s e a r c h  i n s t i t u t i o n s  s t a t e  a s  t h e i r  
m a jo r  o b j e c t i v e s :  (1) t h e  advancem ent o f  s c i e n t i f i c  knowl-
ed'ge and e d u c a t io n  th r o u g h  c r e a t i v e  r e s e a r c h ,  (2) s c i e n t i f i c  
r e s e a r c h  which a i d s  f e d e r a l ,  s t a t e  and l o c a l  governm en ts  and 
i n d u s t r y ,  and (3) r e s e a r c h  which  i s  b e n e f i c i a l  t o  m ankind.
O ther  c h a r a c t e r i s t i c s  o f  t h e  n o n - p r o f i t  r e s e a r c h  
i n s t i t u t i o n s  t o  be i n v e s t i g a t e d  a r e :  r e s e a r c h  b ackgrounds
o f  t h e i r  f i r s t  p r e s i d e n t s ,  i n i t i a l  c a p i t a l  f o r  in v e s tm e n t  
and s o u r c e ,  a r e a s  o f  r e s e a r c h ,  c l i e n t e l e ,  t h e  r e s e a r c h  con­
t r a c t ,  t h e  prime s o u rc e  o f  incom e, and t a x  s t a t u s .  A no ther  
c h a r a c t e r i s t i c  o f  t h e  r e s e a r c h  i n s t i t u t e  i s  t e c h n o l o g i c a l
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i n n o v a t i o n ,  w hich  w i l l  be d e a l t  w i t h  s e p a r a t e l y  i n  C h a p te r
I I I .
F i r s t  P r e s i d e n t s
T y p i c a l l y ,  t h e  i n s t i t u t i o n s  were u n d e r  t h e  d i r e c ­
t i o n s  o f  i n d i v i d u a l s  who had e x p e r i e n c e  i n  s c i e n t i f i c  
r e s e a r c h  and management. Over h a l f  o f  t h e  i n s t i t u t i o n s  
employed p r e s i d e n t s  who^were fo rm e r  r e s e a r c h  d i r e c t o r s  o f
p r e v i o u s l y  e s t a b l i s h e d  r e s e a r c h  o r g a n i z a t i o n s  ( s e e  T ab le  1 ) .  
A l l  were e d u c a te d  i n  v a r i o u s  f i e l d s  o f  e n g i n e e r i n g .  T h is  
p a t t e r n  i s  s t i l l  e v i d e n t  t o d a y .  S e v e r a l  o f  t h e  i n s t i t u t i o n s  
began o p e r a t i o n s  w i t h  e x e c u t i v e  co m m it te e s .
The f i r s t  p r e s i d e n t s  r e p r e s e n t e d  t h e  r e s e a r c h  i n s t i ­
t u t i o n s  i n  t h e i r  a t t e m p t s  t o  a c q u i r e  t h e  n e c e s s a r y  c a p i t a l  
t o  b e g in  o p e r a t i o n s .  I n i t i a l  c a p i t a l  f o r  in v e s tm e n t  came 
from s e v e r a l  s o u r c e s .
Form ation  C a p i t a l  and Source
S t a t e  g o v e rn m e n ts ,  i n d u s t r i a l  c o n c e r n s ,  and p r i v a t e  
d o n o rs  p ro v id ed  i n i t i a l  c a p i t a l  i n v e s t m e n t s  f o r  t h e  fo rm a­
t i o n s  o f  n o n - p r o f i t  r e s e a r c h  i n s t i t u t i o n s .  Seven o f  t h e  
tw e lv e  r e s e a r c h  i n s t i t u t i o n s  r e c e i v e d  i n i t i a l  c a p i t a l  
fu n d in g  from t h e i r  s t a t e  g o v e rn m e n ts .  Two r e s e a r c h  i n s t i ­
t u t i o n s  r e l i e d  on c a p i t a l  from p r i v a t e  d o n o r s .  The s o u rc e  
and amount o f  i n i t i a l  c a p i t a l  f o r  ea ch  i n s t i t u t i o n  a r e  found  
i n  Tab le  2 ,
C o r n e l l  and I l l i n o i s  r e c e i v e d  i n i t i a l  c a p i t a l  f u n d ­
in g  from i n d i v i d u a l  c o r p o r a t i o n s ,  C o r n e l l  was c h a r t e r e d
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TABLE 1
THE FIRST PRESIDENTS OF THE NON-PROFIT 
RESEARCH INSTITUTIONS AW  THEIR 
RESEARCH BACKGROUNDS
I n s t i t u t e F i r s t  P r e s i d e n t s R e se a rc h  Background
B a t t e l l e
C o r n e l l
F r a n k l i n
I l l i n o i s
Mellon
Midwest 
N orth  S t a r
Horace W. G i l b e r t  
J i f W r i g h t
E x e c u t iv e  Committee 
V /i l l iam  E. H o tc h k is s
R. K. Duncan
E x e c u t iv e  Committee 
John W. Clegg
R e se a rc h  T r i a n g le  George R, H e r b e r t
S o u th e rn
Sou thw est
S p i n d l e t o p
S t a n f o r d
Thomas Wesley 
M a r t in
H aro ld  V ag tborg  
B e a rd s le y  Graham
W il l ia m  T a lb o t
M e t a l l u r g i c a l
E n g in e e r
V ice  P r e s i d e n t  o f  
R e s e a r c h ,  C u r t i s s -  
W r ig h t  C o r p o r a t i o n
V ice P r e s i d e n t  o f  
R e s e a r c h ,  Armour 
P ack ing  Company
R esea rch  S o c io lo g y  
P r o f e s s o r ,  U n iv e r ­
s i t y  o f  Kansas
Chemical  E n g i n e e r ,  
I l l i n o i s  I n s t i t u t e
A s s o c i a t e  D i r e c t o r ,  
S t a n f o r d  U n i v e r s i t y
V ice  P r e s i d e n t  o f  
R e s e a r c h ,  M a r t i n -  
M a r i e t t a  C o r p o r a t i o n
R e s e a rc h  E n g in e e r
A s s i s t a n t  D i r e c t o r  
S t a n f o r d  I n s t i t u t e
R e s e a rc h  D i r e c t o r ,  
Sun Chemical Company
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TABLE 2
AMOUNT AND SOURCE OF INITIAL CAPITAL INVESTMENT 
AVAILABLE TO THE NON-PROFIT RESEARCH 
INSTITUTIONS AT FORMATION
I n s t i t u t e I n i t i a l  C a p i t a l  Source  o f  C a p i t a l  
In v e s tm e n t
B a t t e l l e
CorneJ J L -—  _
Franklin-!*
I l l i n o i s
Mellon
Midwest
N orth  S t a r
R e se a rc h  T r i a n g l e
S o u th e rn
S ou thw es t
S p i n d l e t o p
S t a n f o r d
$ 2 ,0 0 0 ,0 0 0  Gordon and Annie 
^  B a t t e l l e
5 ,0 0 0 ,0 0 0  C u r t i s s - V / r i g h t  Corp .
3 5 ,0 0 0  
1 , 500 ,000
2 ,0 0 0 ,0 0 0
3 ,7 8 6 ,0 0 0
2 , 000 ,000
5 , 00 0 ,0 0 0
1 0 0 ,0 0 0
3 , 000 ,000
3 , 000 ,000
A m o u r  Meat P ack in g  Co.
Andrew and R ic h a rd  
M ellon
300 c o m p an ie s ,  i n d i ­
v i d u a l s  and fo u n d a ­
t i o n s  ; S t a t e  o f  Kansas
M i n n e a p o l i s - S t . P a u l ;  
i n d u s t r y
S t a t e  o f  N orth  C a r o l i n a ;  
i n d u s t r y
S t a t e  o f  Alabama; 
i n d u s t r y
Thomas S l i c k ;  S t a t e  o f  
T exas ;  i n d u s t r y
S t a t e  o f  K entucky;  
i n d u s t r y
S t a t e  o f  C a l i f o r n i a ;  
i n d u s t r y
*Data on F r a n k l i n  a r e  n o t  a v a i l a b l e .
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a f t e r  World War I I  when t h e  C u r t i s s - V / r i g h t  C o r p o r a t i o n  
(p ro d u c e r s  o f  World V/ar I I  m i l i t a r y  a i r c r a f t )  d i s c o n t i n u e d  
t h e i r  o p e r a t i o n s  i n  B u f f a l o ,  New York, and tu r n e d  o v e r  
t h e i r  l a b o r a t o r i e s  t o  C o r n e l l  U n i v e r s i t y ,  C o r n e l l  U n iv e r -  
~ s i t y  c h a r t e r e d  t h e  newly a c q u i r e d  l a b o r a t o r i e s  a s  a  non­
p r o f i t  r e s e a r c h  i n s t i t u t e ,  t h e r e b y  c r e a t i n g  t h e  C o r n e l l  
A e r o n a u t i c a l  L a b o r a t ^ y . - j  Armour Meat P ack in g  Company o f  
C t ï l c a ^ ' g a v e  i t s - ^ e s e a r c h  f a c i l i t i e s  t o  t h e  I l l i n o i s  I n s t i ­
t u t e  o f  T echno logy ,  and t h e  U n i v e r s i t y  c h a r t e r e d  t h e  
r e s e a r c h  f a c i l i t i e s  i n  1936 a s  t h e  I l l i n o i s  I n s t i t u t e  o f  
Technology R e s e a rc h  I n s t i t u t e .
A lthough c o r p o r a t i o n s  and p r i v a t e  d o n o rs  funded  
s e v e r a l  o f  t h e  r e s e a r c h  i n s t i t u t i o n s ,  t h e  v a s t  m a j o r i t y  
o f  t h e s e  i n s t i t u t i o n s  r e c e i v e d  i n i t i a l  c a p i t a l  fu n d in g  from 
a c o m b in a t io n  o f  s t a t e  governm ents  and i n d u s t r i a l  c o n c e r n s .
V/ar has  c o n t r i b u t e d  t o  t h e  f i n a n c i a l  dev e lo pm en t  o f  
t h e  r e s e a r c h  i n s t i t u t i o n s ,  a s  i t  has  c o n t r i b u t e d  t o  i n d u s ­
t r i a l  g ro w th . V/ar*s e x i g e n c i e s  have e f f e c t i v e l y  b ro u g h t  
s c i e n c e  t o  t h e  f o r e g r o u n d , and t h e  r e s e a r c h  i n s t i t u t i o n s  
were among t h o s e  f o r c e s  which e f f e c t e d  s c i e n t i f i c  exchange 
between t h e  l a b o r a t o r y  and t h e  b a t t l e f i e l d .  T h is  exchange 
caused  t h e  r e s e a r c h  i n s t i t u t i o n s  t o  s p e c i a l i z e  i n  a r e a s  
p e r t i n e n t  t o  n a t i o n a l  s e c u r i t y .
A reas  o f  R esea rch
I'^ajor d i v i s i o n s  o f  knowledge w hich  c h a r a c t e r i z e  t h e  
sco pe  o f  r e s e a r c h  i n s t i t u t i o n s  i n c l u d e :  a tom ic  e n e r g y ,
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m ec h a n ic a l  e n g i n e e r i n g ,  c h e m ic a l  e n g i n e e r i n g ,  e l e c t r o n i c s ,  
m e t a l l u r g y ,  sy s tem s  a n a l y s i s ,  o p e r a t i o n s  r e s e a r c h ,  economic 
a n a l y s i s ,  b i o l o g i c a l  s c i e n c e ,  and b e h a v i o r a l  s c i e n c e .
T h e s e , d i v i s i o n s  a r e  f u r t h e r  d i v i d e d  i n t o  such su b ­
d i v i s i o n s  a s :  r a d i o i s o t o p e s ,  s o l i d  and f l u i d  dynam ics ,
o rg a n ic  and i n o r g a n i c  c h e m i s t r y ,  c i r c u i t  d e s i g n  and d e v e lo p ­
m ent,  x - r a y  and e l e c t r o n ^  d i f f r a c t i o n , com puter  p r o c e s s  
  c o n t r o l —s y s t ë m s 7 3 i a t h é m a t i c a l  m o d e l in g ,  m a rk e t in g  and d i s ­
t r i b u t i o n ,  c a n c e r  r e s e a r c h ,  and p sy ch o lo g y  and t h e  human 
f a c t o r .
The p r e c e d in g  examples o f  d i v i s i o n s  and s u b d i v i s i o n s  
o f  r e s e a r c h  a r e  by no means co m p le te  l i s t s .  They a r e  exam­
p l e s  used t o  i l l u s t r a t e  t h e  b road  ra n g e  o f  r e s e a r c h  b e in g  
conduc ted  a t  t h e  r e s e a r c h  i n s t i t u t i o n s .  The v a r i e t y  o f  
a r e a s  o f  r e s e a r c h  which  t h e s e  i n s t i t u t i o n s  p r o v i d e s  
a t t r a c t s  c l i e n t e l e .
C l i e n t e l e
The l a r g e s t  c o n t r a c t o r  w i t h  t h e  n o n - p r o f i t  r e s e a r c h  
i n s t i t u t e  i s  t h e  f e d e r a l  g ov e rn m en t .  Agenc ies  o f  t h e  
f e d e r a l  government pay f o r  50 t o  75 p e r  c e n t  o f  t h e  p r e s e n t  
r e s e a r c h  con du c ted  by t h e  r e s e a r c h  i n s t i t u t i o n s  ( s e e  Tab le  
3 ) ,  S t a t e  and l o c a l  government and i n d u s t r i a l  c o n t r a c t s  
a c c o u n t  f o r  t h e  r e m a in d e r  o f  t h a t  p e r c e n t a g e .  R e s e a rc h  f o r  
s t a t e  and l o c a l  governm ents  i s  n o t  l i m i t e d  t o  t h e  home s t a t e  
o f  t h e  i n s t i t u t e .  Any s t a t e  g o v e rn m e n t ,  t o w n s h ip ,  c o u n ty ,  
e d u c a t i o n a l  d i s t r i c t , c i t y  governm ent o u t s i d e  o f  t h e  home
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TABLE 3
PERCENTAGE DISTRIBUTION OF CONTRACT RESEARCH BY TYPE
OF CLIENT, I960
I n s t i t u t e
F e d e r a l
Government
S t a t e ,  L o ca l  Govern­
ment and I n d u s t r y
B a t t e l l e 6 0 .0 4 0 . 0
C o r n e l l  ^ 7 0 .6 2 9 .4
- f r a n k l i n  . 5 0 .0 5 0 .0
I l l i n o i s 5 0 .0 5 0 .0
Mellon 5 0 .0 5 0 .0
Midwest 6 0 .0 4 0 . 0
N o r th  S t a r 5 0 .0 5 0 .0
R e se a rc h  T r i a n g l e 7 0 .0 3 0 . 0
S o u th e rn 7 5 .0 2 5 .0
S ou thw es t 6 0 .0 4 0 . 0
S p i n d le to p 5 5 .0 4 5 .0
S ta n fo rd 7 0 .0 3 0 .0
Note : Over 90 p e r  c e n t  o f  c o n t r a c t  r e s e a r c h  w i t h  s t a t e  and 
l o c a l  governm ent  and i n d u s t r y  i s  a t t r i b u t e d  t o  
i n d u s t r y .
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State i s  a potential client.
The p e r c e n t a g e  o f  c o n t r a c t  r e s e a r c h  co n d u c ted  f o r  
i n d u s t r y  by t h e  n o n - p r o f i t  r e s e a r c h  i n s t i t u t i o n s  v a r i e s  from 
50 t o  25 p e r  c e n t .  Of t h i s  c o n t r a c t  r e s e a r c h ,  most r e s e a r c h  
- i s  done f o r  l a r g e  com pan ies .  More t h a n  70 p e r  c e n t  o f  such
r e s e a r c h  i s  sp o n so red  by com panies  i n c lu d e d  by F o r tu n e  maga­
z in e  i n  i t s  a n n u a l  l i s t i n g - o f  t h e  500 l a r g e s t  com panies  i n
--------- t h e —Uni t e d  S t a t e d
C o n t r a c t  R esea rch
The agreem ent  between a c l i e n t  and a r e s e a r c h  i n s t i ­
t u t e  v;hereby t h e  l a t t e r  p e r fo rm s  c e r t a i n  t y p e s  o f  r e s e a r c h  
a c t i v i t i e s  f o r  t h e  fo rm er  i s  c o n s id e r e d  t o  be c o n t r a c t  
r e s e a r c h .  The p ro c e d u re s  t h e  r e s e a r c h  i n s t i t u t e  f o l l o w s  
t o  e s t a b l i s h  c o n t r a c t  r e s e a r c h  w i t h  a c l i e n t  a r e :
1 .  I d e n t i f i c a t i o n  o f  t h e  r e s e a r c h  problem by d i r e c t  
d i s c u s s i o n  o r  c o r re s p o n d e n c e  w i t h  t h e  i n t e r e s t e d  o r g a n i z a t i o n  
o r  i n d i v i d u a l .
2 .  A m ee t in g  between t h e  c l i e n t  and s t a f f  members 
o f  t h e  r e s e a r c h  i n s t i t u t e  t o  d i s c u s s  t h e  p r o j e c t .
3 . S t a f f  c o n f e r e n c e s  to  e x p l o r e  v a r i o u s  a p p r o a c h e s  
t o  t h e  p rob lem ,
4 .  Assignm ent o f  a p r o j e c t  l e a d e r .
5 . P r e p a r a t i o n  o f  a r e s e a r c h  c o n t r a c t  by t h e  d i v i ­
s i o n  r e s p o n s i b l e  f o r  t h e  p r o j e c t .
R e se a rc h  C o n t r a c t . The r e s e a r c h  c o n t r a c t  c o n t a i n s  
t h e  f o l l o w i n g  p r o v i s i o n s :
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1. S ta te m e n t  and d e f i n i t i o n  o f  t h e  p r o j e c t  scope 
and g o a l .
2 .  S ta te m e n t  o f  t h e  f a c t o r s  w hich  c r e a t e  t h e  p ro b ­
lem and a j u s t i f i c a t i o n  o f  t h e  s t u d y .
3 .  E s t i m a t i o n  o f  t h e  t im e  needed  f o r  p r o j e c t  com ple­
t i o n  and maximum c o s t s .
4 .  A s t i p u l a t i o n  t h a t  i n v e n t i o n s  made by t h e  i n s t i -  
-tutro—b e lo n g  t d ' l ^ e  c l i e n t .
5 .  A s t i p u l a t i o n  t h a t  t h e  i n s t i t u t e  w i l l  m a i n t a i n  
open com m unicat ions  w i th  t h e  c l i e n t  c o n c e rn in g  t h e  p r o j e c t  
and subm it  a f i n a l  r e p o r t  t o  t h e  c l i e n t  upon p r o j e c t  com ple­
t i o n .  •
C o n t r a c t  F e e . The c o n t r a c t  f e e  i s  d e te rm in e d  by t h e  
d i r e c t  c o s t  o f  t h e  p ro p o sed  r e s e a r c h  p r o j e c t ,  i n c l u d i n g  a 
p e r c e n t a g e  o f  t h e  r e s e a r c h  o v e rh e a d .  The c l i e n t  u s u a l l y  
r e im b u r s e s  t h e  i n s t i t u t e  m onth ly  f o r  a c t u a l  c o s t s  i n c u r r e d  
f o r  t h e  month. M onthly  c o s t s  i n c l u d e  s a l a r i e s  f o r  a l l  
t e c h n i c a l  p e r s o n n e l  d i r e c t l y  engaged w i th  t h e  p r o j e c t ,  c o s t s  
o f  t r a v e l  c o n c e rn in g  t h e  p r o j e c t ,  m a t e r i a l s  used  f o r  t h e  
p r o j e c t  and s p e c i a l  i t e m s  p u rc h ased  d i r e c t l y  f o r  t h e  p r o j e c t .
The p e r  c e n t  o f  o v e rh e a d  p o r t i o n  i n c l u d e d  i n  t h e  
c o n t r a c t  v a r i e s  among i n s t i t u t i o n s .  Government c o n t r a c t  
f e e s  a r e  s e t  by n e g o t i a t i o n s  a t  a p p r o x im a t e l y  6 p e r  c e n t .  
Government r e s e a r c h  c o n t r a c t s  do n o t  a l l o w  i n t e r e s t  on 
borrowed c a p i t a l  o r  t h e  c o s t  o f  p r e p a r i n g  t h e  r e s e a r c h  p r o ­
p o s a l .
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P a t e n t  P r o c e d u r e s . In  t h e  e v e n t  t h a t  t h e  i n s t i t u t e  
d e v e lo p s  an i n v e n t i o n  w h i le  w o rk in g  on t h e  c l i e n t p r o j e c t ,  
t h e  i n s t i t u t e  w i l l  make t h e  i n v e n t i o n  knovm t o  t h e  c l i e n t .
The i n s t i t u t e  w i l l  make th e  a p p l i c a t i o n  f o r  p a t e n t s  w i t h  
a l l  r i g h t s  r e s e r v e d  f o r  t h e  c l i e n t .  The c l i e n t  must pay t h e  
c o s t  o f  t h e  p a t e n t  a p p l i c a t i o n .
P o s t - C o n t r a c t  F o l low -U p . The r e s e a r c h  i n s t i t u t e ’ s
— ___i n t e r a a ± - i n —a ' p r o j e c t  may c o n t i n u e  even  a f t e r  t h e  t im e  p e r i o d
d e s i g n a t e d  i n  t h e  c o n t r a c t  e x p i r e s .  The i n s t i t u t e  f o l l o w s  
t h e  o r i g i n a l  c o n t r a c t  w i th  p o s t - c o n t r a c t  f o l l o w - u p :  I t
s u g g e s t s  new av en u es  f o r  r e s e a r c h ,  p a t e n t a b i l i t y  o f  a v a i l a b l e  
d i s c o v e r i e s ,  and i t  i n c l u d e s  a c r i t i c a l  e v a l u a t i o n  o f  t h e  
p r o j e c t .
C o n t r a c t  r e s e a r c h  i s  n o t  t h e  o n ly  s o u rc e  o f  income 
a v a i l a b l e  t o  t h e  r e s e a r c h  i n s t i t u t e ,  b u t  i t  i s  i t s  p r im a ry  
s o u rc e  o f  income. O th er  s o u r c e s  o f  income a r e  f o u n d a t i o n s ,  
d o n a t i o n s ,  p a t e n t s  and p u b l i s h e d  m a t e r i a l s .
The Prime Source o f  Income
The l a r g e s t  r e s e a r c h  i n s t i t u t e  i n  I960  was B a t t e l l e  
Memorial I n s t i t u t e  w i t h  a p p r o x im a te ly  $125 m i l l i o n  i n  r e s e a r c h  
c o n t r a c t s .  S t a n f o r d  R e s e a rc h  I n s t i t u t e  was t h e  second 
l a r g e s t  r e s e a r c h  i n s t i t u t e  w i th  $60 m i l l i o n ,  f o l lo w e d  by 
C o r n e l l  A e r o n a u t i c a l  L a b o r a to r y  w i t h  $ 3 2 ,4  m i l l i o n .  The 
s m a l l e s t  r e s e a r c h  i n s t i t u t e  i n  1968 was N or th  S t a r  v j i th  
$1 .1  m i l l i o n ;  f o r  t h e  o t h e r  i n s t i t u t i o n s  see  T ab le  4 .
Viewing t h e  t o t a l  d o l l a r  volume o f  c o n t r a c t  r e s e a r c h
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TABLE 4
I960 CONTRACT RESEARCH INCOME AND TOTAL CONTRACT 
RESEARCH INCOIîE FOR NON-PROFIT 
RESEARCH INSTITUTIONS
I n s t i t u t e
C o n t r a c t  R e s e a rc h  
f o r  I 96S
T o t a l  C o n t r a c t  
R e s e a rc h
B a t t e l l e $ 125 , 000 ,000 $ 7 7 5 ,0 0 0 ,0 0 0
C o r n e l l  ___ 3 2 , 40 0 ,0 0 0 3 0 0 , 0 00 ,0 0 0
F r a n k l i n  ' 7 , 000 ,000 5 0 , 0 0 0 ,0 0 0
I l l i n o i s 2 9 , 0 00 ,000 4 5 0 , 0 00 ,0 00
M ellon 1 ,0 0 0 ,0 0 0 6 , 900 ,000
Midwest 7 ,0 0 0 ,0 0 0 6 5 , 0 00 ,0 0 0
N orth  S t a r 1 ,1 0 0 ,0 0 0 3 , 4 00 ,0 0 0
R e s e a rc h  T r i a n g l e 5 , 4 0 0 ,0 0 0 2 6 , 5 00 ,000
S o u th e rn 6 , 500 ,000 13 0 , 0 00 ,0 0 0
S p i n d le to p 2 ,0 0 0 ,0 0 0 6 ,0 0 0 ,0 0 0
S ta n f o r d 6 0 ,0 0 0 ,0 0 0 7 5 0 , 0 00 ,0 00
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from d a t e  o f  c h a r t e r  t o  1968, B a t t e l l e  ran k ed  f i r s t  w i t h  
$775 m i l l i o n ;  S t a n f o r d  was second  a t  $750 m i l l i o n .  N or th  
S t a r ,  t h e  y o u n g e s t  r e s e a r c h  i n s t i t u t e ,  had t h e  s m a l l e s t  
volume.
A few o f  t h e  r e s e a r c h  i n s t i t u t i o n s  have r e c e i v e d  
s i g n i f i c a n t  incomes from c o n t r a c t  r e s e a r c h .  A lthough  t h e  
n o n - p r o f i t  r e s e a r c h  l n s t i t u t ; i o n s  a r e  t h e  l a r g e s t  o f  t h e  
- r e s e a r c h - o r g a n i z a t i o n s  i n  t h e  U n i te d  S t a t e s ,  t h e y  have 
rem ained  r e l a t i v e l y  s m a l l  i n  r e l a t i o n  t o  o t h e r  s e c t o r s  o f  
t h e  economy such  a s  m a n u f a c tu r in g  and a g r i c u l t u r e .
R e se a rc h  P r o j e c t s . The a v e ra g e  income p e r  p r o j e c t  
v a r i e s ■s i g n i f i c a n t l y  among t h e  r e s e a r c h  i n s t i t u t i o n s .  For  
exam ple ,  i n  1968 C o r n e l l  had a p p r o x im a te ly  t h e  same number 
o f  r e s e a r c h  p r o j e c t s  a s  S p i n d l e t o p ,  b u t  C o r n e l l * s  c o n t r a c t  
r e s e a r c h  income was s i x t e e n  t im e s  a s  g r e a t  a s  S p i n d l e t o p ^ s  
c o n t r a c t  r e s e a r c h  income, C o r n e l l  rank ed  number t e n  i n  t h e  
number o f  r e s e a r c h  p r o j e c t s ,  b u t  was t h i r d  i n  income from 
c o n t r a c t  r e s e a r c h .
The i n s t i t u t i o n s  w i t h  t h e  l a r g e s t  number o f  r e s e a r c h  
p r o j e c t s  f o r  1968 were  B a t t e l l e ,  I l l i n o i s ,  and S t a n f o r d .
The i n s t i t u t i o n s  w i t h  t h e  l a r g e s t  d o l l a r  amounts o f  c o n t r a c t  
r e s e a r c h  f o r  1968 were B a t t e l l e ,  S t a n f o r d ,  and C o r n e l l .
T ab le  5 g i v e s  t h e  number o f  p r o j e c t s  ea ch  i n s t i t u t e  had i n  
1968 and c u m u la t iv e  from d a t e  o f  e s t a b l i s h m e n t .  T ab le  6 
shows a v e ra g e  income p e r  p r o j e c t  f o r  a s e l e c t  number o f  
i n s t i t u t i o n s .
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TABLE 5
RESEARCH PROJECTS FOR 1968 AMD TOTAL RESEARCH 
PROJECTS SINCE DATE OF CHARTER
\
I n s t i t u t e
Number o f  P ro ­
j e c t s  i n  1968
T o t a l  Number o f  P r o j e c t s  
From C h a r t e r  D a te— 1968
B a t t e l l e 1 ,850 1 4 ,000
C o r n e l l 1J2 271
F r a n k l i n  _—--  ̂ 300 1 ,500
I l l i n o i s 1 ,200 15 ,000
Mellon 205 1 ,000
Midwest 850 3 ,1 0 0
N orth  S t a r 80 205
R e se a rc h  T r i a n g l e 163 400
S o u th e rn 245 2 ,242
Sou thw es t 712 2 ,4 0 0
S p i n d le to p 100 246
S ta n fo rd 900 7 ,0 0 0
Note:  The m a j o r i t y  o f  r e s e a r c h  p r o j e c t s  a r e  com ple ted
w i t h i n  a two- t o  f o u r - y e a r  p e r i o d .
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TABLE 6
I 9 6 0  AVERAGE INCOr-IE FROM 
CONTRACT RESEARCH
Average C o n t r a c t  R e s e a rc h  
I n s t i t u t e _________________ Income Per  P r o j e c t — 1965
S ta  n fo rd  $ 6 6 ,0 0 0
B a t t e l l e  ^  6 4 ,0 0 0
C o r n e l l s - —  ' 2 9 ,0 0 0
I l l i n o i s  2 4 ,0 00
N orth  S t a r  1 3 ,000
Note: F i g u r e s  have been rounded  t o  t h e  n e a r e s t
th o u san d  d o l l a r s .
Employment and Maples, During  I960  B a t t e l l e  had t h e  
g r e a t e s t  number o f  em ployees and was f i r s t  in  t h e  number o f  
r e s e a r c h  p r o j e c t s  and c o n t r a c t  r e s e a r c h ,  S t a n f o r d  had t h e  
second g r e a t e s t  number o f  em p lo yees ,  was t h i r d  i n  t h e  number 
o f  r e s e a r c h  p r o j e c t s  and second  i n  d o l l a r  volume o f  c o n t r a c t  
r e s e a r c h .  Employment s i z e ,  p a y r o l l  and t y p e s  o f  d e g r e e s  
h e ld  by employees a r e  g i v e n  i n  T ab le  7 .
Tax S t a t u s
The n o n - p r o f i t  r e s e a r c h  i n s t i t u t e  i s  c h a r t e r e d  a s  a 
t a x  exempt c o r p o r a t i o n .  The q u a l i f i c a t i o n s  f o r  t a x  exemp­
t i o n  a r e  d e f i n e d  by t h e  F e d e r a l  T r e a s u r y  D epar tm en t  and t h e  
r e s e a r c h  i n s t i t u t e ’ s home s t a t e  t a x  b o a r d .
F e d e r a l  Tax R e g u l a t i o n . The . r e v i s e d  1961 t a x  
r e g u l a t i o n  ( R e g u la t io n  1.501 ( C) ,  ( 3 ) ,  I n t e r n a l  Revenue)
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NUMBER OF EMPLOYEES, PAYROLLS, AND TYPES OF 
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RESEARCH INSTITUTIONS, 1Ç63
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Number o f
I n s t i t u t e
P a y r o l l  _ S c i e n t i s t s
E m ^ n e e r s  Ph.D. M.S.
B a t t e l l e 5 ,9 00 $ 5 3 ,0 0 0 ,0 0 0 1 ,7 0 0 300 1 ,200
C o r n e l l  ^ -  '1 ,534 6 , 500 ,000 63 90 230
F r a n k l i n ^ 350 3 ,0 0 0 ,0 0 0 150 40 100
I l l i n o i s 1 ,8 5 0 1 6 ,6 0 0 ,0 0 0 1 ,2 50 200 225
M ellon 562 5 ,0 0 0 ,0 0 0 342 125 106
Midwest 400 3 ,7 0 0 ,0 0 0 200 75 100
N orth  S t a r 55 6 8 6 ,0 0 0 30 13 17
R esea rch
T r i a n g l e 350 3 , 3 00 ,000 210 50 140
S o u th e rn 496 3 , 900 ,000 389 49 349
Southw est 1 ,004 9 ,0 0 0 ,0 0 0 337 50 287
S p in d le to p 70 3 6 5 ,0 0 0 30 7 15
S t a n f o r d 3 ,0 0 0 3 0 , 000 ,000 2 ,0 0 0 400 1 ,600
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s t a t e s  t h a t  t h e  n o n - p r o f i t  r e s e a r c h  o r g a n i z a t i o n  can  engage 
i n  a c e r t a i n  amount o f  r e s e a r c h  s e r v i n g  p r i v a t e  i n t e r e s t ;  
how ever ,  f e d e r a l  income t a x  w i l l  be l e v i e d  on any r e s u l t i n g  
n e t  income from such  p r i v a t e  r e s e a r c h  p r o j e c t s .  " P r i v a t e  
p r o j e c t s ” a r e  d e f i n e d  as  p r o j e c t s  which  a r e  n o t  " p u b l i c . ” 
P u b l i c  p r o j e c t s  i n c l u d e  c o n t r a c t s  f o r  government a g e n c i e s ,  
c o n t r a c t s  v/hich make a v a i l a - b le  i n f o r m a t i o n  f o r  p u b l i c  u s e  
-and—r e s e a r c h  TorL-public  w e l f a r e .
S t a t e  Tax R e g u l a t i o n . The n o n - p r o f i t  r e s e a r c h  
i n s t i t u t e  i s  exempt from s t a t e  t a x a t i o n .  However, t h e  pay ­
r o l l s  o f  t h e  i n s t i t u t i o n s ’ em ployees a r e  t a x a b l e .
The t a x  s t a t u s  o f  t h e  n o n - p r o f i t  r e s e a r c h  i n s t i t u t e  
i s  a c o n t r i b u t i n g  f a c t o r  t o  i t s  f i n a n c i a l  s u c c e s s .  I n  com­
p a r i s o n  t o  t h e  n o n - p r o f i t  r e s e a r c h  i n s t i t u t e ,  r e s e a r c h  
o r g a n i z a t i o n s  w hich  do n o t  q u a l i f y  f o r  t a x  exempt s t a t u s  
rem a in  f i n a n c i a l l y  s m a l l .
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CHAPTER I I I  
TECHNOLOGICAL INNOVATION
T e c h n o lo g i c a l  i n n o v a t i o n  i s  t h e  end p ro d u c t  o f  
v a r i o u s  c o m b in a t io n s  o f  a l l  t h e  means n e c e s s a r y  t o  p r o v id e  
e n t i r e l y  new o r  m o d i f i e d  p r o d u c t s  f o r  human s u s t e n a n c e  and 
c o m fo r t .  I n d u s t r y ^ ^ d - g o v e r n m e n t  a r e  t h e  g r e a t  im p le m e n te rs  
- o f - t e c h n o l o ^ c a l -  i n n o v a t i o n , and t h e  n o n - p r o f i t  r e s e a r c h
i n s t i t u t e  r e g u l a r l y  works w i t h  b o t h .  The s p o n s o r s  o f  
r e s e a r c h  ra n g e  from s m a l l  companies  t o  t h e  l a r g e s t  c o r p o r a ­
t i o n s ,  and from governm ent  a t  t h e  m u n ic ip a l  l e v e l  t o  t h e  
n a t i o n a l  and i n t e r n a t i o n a l  l e v e l .
An im p o r t a n t  a s p e c t  o f  t h e  r e s e a r c h  i n s t i t u t e  ^s 
m i s s io n  i s  t o  i d e n t i f y  i n v e n t i o n s  and t o  a s s i s t  i n  t h e i r  
d ev e lo pm en t ,  t h r o u g h  s c i e n t i f i c  r e s e a r c h ,  t o  a p o i n t  a t  
which  t h e i r  u s e f u l n e s s  i s  d e m o n s t r a t e d .  The r e s e a r c h  
i n s t i t u t i o n s  have a v i t a l  r o l e  i n  t h e  n u r t u r i n g  o f  i n v e n ­
t i o n s  and t h e  b r i d g i n g  o f  d i s t a n c e  between  i n v e n t o r ,  
i n d u s t r y ,  a n d ,  u l t i m a t e l y ,  t h e  consum er .
Some i d e a s  r e s u l t i n g  from t e c h n o l o g i c a l  i n n o v a t i o n  
l e a d  t o  p r o d u c t s  o r  c o n c e p t s  so  new and u n t r i e d  i n  t h e  
m ark e t  t h a t  t h e y  r e q u i r e  new v e n t u r e  companies  t o  b r i n g  
them t o  t h e  m ark e t  p l a c e .  Thus ,  b u s i n e s s  s t r u c t u r e s ,  
t h e m s e l v e s ,  become p r o d u c t s  o f  t h e  p r o c e s s  o f  i n n o v a t i o n ,  
and t h e  r e s e a r c h  i n s t i t u t e  h as  been  a c t i v e  i n  t h e  c r e a t i o n  
o f  new companies  when t h e y  have b een  needed  t o  m a n u fa c tu re  
and m arke t  p r o d u c t s  coming from  t h e  l a b o r a t o r y .  N e a r ly
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e v e ry  u s e f u l  m a t e r i a l  i t e m  in  ou r  d a i l y  l i v e s  i s  a p ro d u c t  
o f  t e c h n o l o g i c a l  i n n o v a t i o n .  P r e s e n t l y ,  a l l i a n c e  o f  i n d u s t r y  
and s c i e n c e  i s  c o n s i d e r e d  a b a s i c  n e c e s s i t y  f o r  economic 
p r o g r e s s ;  f i f t y - s e v e n  y e a r s  ago t h i s  a l l i a n c e  was unknown.
Few com panies  employed r e s e a r c h  p e o p le  o f  t h e i r  own. The 
f i r s t  t im e  a  company e s t a b l i s h e d  a r e s e a r c h  program i n  a 
u n i v e r s i t y  was i n  1907. T h is  program was i n i t i a t e d  by 
Dr.  R o b er t  Kennedy Duncan. I t  l e d  t o  t h e  f o r m a t i o n  o f  M ellon  
I n s t i t u t e  o f  I n d u s t r i a l  R e s e a rc h  i n  1913. S in c e  t h a t  t im e ,  
t h e  n o n - p r o f i t  r e s e a r c h  i n s t i t u t i o n s  have co n du c ted  r e s e a r c h  
f o r  t e c h n o l o g i c a l  i n n o v a t i o n .
T e c h n o lo g ic a l  I n n o v a t i o n s  f o r  
Government
The r e s e a r c h  i n s t i t u t i o n s ’ s e r v i c e s  t o  government 
a r e  an e x t e n s i o n  o f  t h e i r  r e s e a r c h  f o r  p r i v a t e  i n d u s t r y .
T h is  e x t e n s i o n  began when t h e  f e d e r a l  governm ent  c o n t r a c t e d  
w i th  t h e  i n s t i t u t i o n s  f o r  weapons r e s e a r c h  a t  t h e  b e g in n in g  
o f  World War I I .  Through c o n t r a c t  r e s e a r c h  t h e  r e s e a r c h  
i n s t i t u t i o n s  p ro v id e  a w ide  ra n g e  o f  t e c h n o l o g i c a l  in n o v a ­
t i o n s .  The f o l l o w i n g  i s  a p r e s e n t a t i o n  o f  s e l e c t  examples 
i l l u s t r a t i n g  t h i s  wide r a n g e  o f  t e c h n o l o g i c a l  i n n o v a t i o n  
c h a r a c t e r i s t i c  o f  t h e  n o n - p r o f i t  r e s e a r c h  i n s t i t u t i o n s *
An economic a n a l y s i s  and s t r a t e g y  game was i n t r o ­
duced by R esea rch  T r i a n g l e  a t  a r e c e n t  A l l i e d  S o c i a l  S c ie n c e  
A s s o c i a t i o n ’s m e e t in g  i n  C h icag o .  The game i s  a m a th e m a t i ­
c a l  s i m u l a t i o n  o f  cause  and e f f e c t  economic r e l a t i o n s h i p s  i n  
t h e  U n i ted  S t a t e s .  The program combines p o l i c y  p l a n n in g  and
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f u t u r e  g o a l s  w i t h  an o p e r a t i o n s  r e s e a r c h  model f o r  economic 
f o r e c a s t i n g .  The game i s  an  a i d  t o  governm ent  d e c i s i o n  
making,
S t a n f o r d  has  d e v e lo p e d  a com puter  program t h a t  
t r a n s l a t e s  5 0 ,00 0  words o f  R u s s ia n  i n t o  E n g l i s h  p e r  m in u te ,
A s m a l l  b a t t e r y - o p e r a t e d  p a r t i c l e  c o u n t e r  and a 
companion s i z e  d i s t r i b u t i o n  a n a l y z e r  have been d e v e lo p e d  by
S o u th e rn , -  The p a r t i c l e  c o u n t e r  i s  u sed  by t h e  f e d e r a l  
government f o r  s t u d i e s  r a n g in g  from a i r  p o l l u t i o n  c o n t r o l  
t o  ch e m ic a l  and b a c t e r i o l o g i c a l  v ; a r f a r e ,
A s u p e r - t e n a c i t y  p o ly p ro p y le n e  f i b e r  has  been 
d eve lop ed  by S o u th e rn  t o  be u sed  i n  armoured v e s t s  t o  p r o t e c t  
men i n  b a t t l e .  T h is  f i b e r  has  a g r e a t e r  s t r e n g t h  t h a n  any 
f i b e r  p r e s e n t l y  on t h e  m a rk e t .  New h e a t - r e s i s t a n t  po lym ers  
have a l s o  been d ev e lo p e d  a t  S o u th e rn ,  These po lym ers  a r e  
based  on s i l i c o n - n i t r o g e n  c o m b in a t io n s  and have p o t e n t i a l  
a p p l i c a t i o n s  i n  m i s s i l e  and sp a c e  t e c h n o l o g y .  Polymer 
f i b e r s  combine t h e  b e s t  f e a t u r e s  o f  p l a s t i c s  and c e r a m i c s .  
R e p r e s e n t a t i v e  exam ples  o f  m i l i t a r y  a c h ie v e m e n ts  o f  
t e c h n o l o g i c a l  i n n o v a t i o n s  a t  I l l i n o i s  i n c l u d e :  t h e  a u t o ­
m a t ic  r e v o l v e r - t y p e  20mm a i r c r a f t  can n on ,  106mm r e c o i l e s s  
a n t i - t a n k  r i f l e  and new ty p e  am m unit ion ,  115rnm b o o s te d  
r o c k e t  l a u n c h e r ,  and t h e  g y r o s c o p i c  i n e r t i a l  g u id a n c e  sys tem  
f o r  m i s s i l e s .  O th e r  t e c h n o l o g i c a l  i n n o v a t i o n s  a t  I l l i n o i s  
i n c l u d e :  e l e c t r o - m e c h a n i c a l  a r t i c u l a t e d  dummies t o  t e s t
s p a c e  s u i t s ,  t h e r m a l  c o n t r o l  c o a t i n g s  f o r  space  v e h i c l e s .
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and a bom b-sens ing  d e v i c e  t o  d e t e c t  p o s s i b l e  a i r c r a f t  
h i j a c k s .
The u se  o f  t h e  l a s e r  f o r  eye s u r g e r y  was d e v e lo p e d  
by S t a n f o r d ,  The f i n e l y  c o n c e n t r a t e d  l a s e r  en e rg y  i s  u se d  
t o  r e p a i r  r e t i n a  t e a r s .
R a th e r  t h a n  r i s k  k ^ l i n g  b i r d s  w i t h  i n s e c t i c i d e s ,
   S t a n f o r d  c iey .e lop^  an i n s e c t  c o n t r o l  d e v i c e  which l u r e s  t h e
i n s e c t s  i n t o  t r a p s .  A s e x - a t t r a c t a n t  compound o f  t h e  oppo­
s i t e  s e x  i s  g iv e n  o f f  by t h e  t r a p s  t o  a t t r a c t  " s e x y ” i n s e c t s .  
S y n t h e t i c  ” eg g s” have been  d e v e lo p e d  by S o u th w e s t .  These 
eggs a r e  u sed  t o  r a i s e  p r e d a t o r  i n s e c t s .  The p r e d a t o r  
i n s e c t s  a r e  t h e m s e lv e s  h a rm le s s  and r e p l a c e  c o n t r o l  by 
i n s e c t i c i d e s .  T h is  s u b s t i t u t e  f o r  i n s e c t i c i d e s  s e r v e s  t o  
r e d u c e  p o l l u t i o n s  from g ro u n d -w a te r  r u n - o f f .
A c l a s s  o f  amino a c i d  polym ers  have been  d ev e lo p e d  
a t  S o u th w es t .  These po lym ers  d e v e lo p  f i l m s  f o r  u se  a s  s k i n  
s u b s t i t u t e s  i n  t h e  t r e a t m e n t  o f  s e v e r e  b u r n s .  A b lood  
c l o t t i n g  c o n t r o l  has  been  d e v e lo p e d  a t  S ou thw es t  from p o l y ­
e l e c t r o l y t e  t y p e s  o f  amino a c i d  p o lym ers .
A p prox im a te ly  o n e - t h i r d  o f  t h e  w o r ld * s  s u l f u r  r e ­
s o u r c e s  a r e  c o n ta in e d  i n  s u r f a c e  d e p o s i t s  o f  v o l c a n i c  and 
s e d im e n ta ry  r o c k .  By m ix ing  h e a te d  p e b b l e s  w i th  c ru s h e d  
o r e ,  Sou thw est  d ev e lo p e d  a  t h e r m a l  p r o c e s s  t o  remove s u l f u r  
f rom  t h e s e  r o c k s .  Also d e v e lo p e d  by Sou thw es t  i s  a new 
p av in g  m a t e r i a l  u sed  t o  l i n e  c a t c h - b a s i n s  and i r r i g a t i o n  
d i t c h e s  f o r  a r i d  l a n d  w a t e r  management.  T h is  new m a t e r i a l
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d e r i v e s  from f i b e r - r e i n f o r c e d  s u l f u r .  O th e r  s u l f u r  d e v e lo p ­
ments i n c l u d e :  s u l f u r - a g g r e g a t e  c o n c r e t e s ,  s u l f u r - b a s e d
t r a f f i c  m ark ing  p a i n t ,  and s u l f u r  foams f o r  s t r u c t u r a l  
a p p l i c a t i o n .
S ou thw es t  d e s ig n e d  a p o r t a b l e  f i r e  e x t i n g u i s h e r .
The f i r e  e x t i n g u i s h e r  was in c l u d e d  in  t h e  f l i g h t  equ ipm ent  
u sed  f o r  t h e  " s u c c e s s f u l  Apollo  7 m i s s i o n .  The u n i t  d e l i v e r s  
a foam 'w hich  can  be a p p l i e d  t o  e l e c t r i c a l  equ ipm ent  w i t h o u t  
i m p a i r i n g  i t s  f u n c t i o n .
S in c e  1950 C o rn e l l  has  t o  i t s  c r e d i t  numerous t e c h ­
n o l o g i c a l  i n n o v a t i o n s  i n v o l v i n g  a n t i - m i s s i l e  sy s tem s  a s  
d e f e n s e  a g a i n s t  i n t e r c o n t i n e n t a l  b a l l i s t i c  m i s s i l e  a t t a c k .  
Examples o f  r e l a t e d  t e c h n o l o g i c a l  i n n o v a t i o n s  a t  C o r n e l l  
a r e :  p e n e t r a t i o n  a i d s  f o r  t a c t i c a l  a i r c r a f t , r a d a r  and
e l e c t r o - m a g n e t i c  p r o p a g a t i o n ,  and o f f - r o a d  m o b i l i t y  o f  
m i l i t a r y  ground v e h i c l e s .  A d d i t i o n a l  exam ples  i n c l u d e  
f u t u r e  t r a n s p o r t a t i o n  s y s tem s  f o r  m e t r o p o l i t a n  a r e a s ,  shock  
tu b e  i n n o v a t i o n s  i n  o r d e r  t o  e x p l o r e  r e - e n t r y  problem s a t  
t h e  u n p a r a l l e l e d  s p e e d s  a c h ie v e d  by manned s p a c e c r a f t  
r e t u r n i n g  from d i s t a n t  p r o b e s ,  and e f f e c t i v e  methods o f  
d e c r e a s i n g  s n o w f a l l ,  i n f l u e n c i n g  i t s  l o c a t i o n ,  o r  even 
i n c r e a s i n g  snow a s  a w a te r  s o u rc e  in  a s e l e c t e d  a r e a .
High h y d r o s t a t i c  p r e s s u r e  i s  a p e r im e t e r  o f  t h e  
m ar in e  env ironm ent  t o  which r e l a t i v e l y  l i t t l e  a t t e n t i o n  has 
been g iv e n  i n  s t u d i e s  o f  ocean  f a u n a  and f l o r a ,  I l l i n o i s  
d e v e lo p e d  food s o u r c e s  f o r  t h e  f u t u r e  by i n v e s t i g a t i n g  t h e
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e f f e c t s  o f  h y d r o s t a t i c  p r e s s u r e  on f r e e  l i v i n g  o rg a n is m s .
T e c h n o lo g ic a l  I n n o v a t i o n  
f o r  I n d u s t r y
The n o n - p r o f i t  r e s e a r c h  i n s t i t u t i o n s  p i o n e e r e d  t h e  
co n c ep t  o f  i n d u s t r i a l  r e s e a r c h  on a c o n t r a c t  b a s i s .  I t  i s  
th ro u g h  such  r e s e a r c h  t h a t  ±X> c o n t i n u e s  t o  make some o f  i t s  
most s i g h i f ^ c a n t - ' c o h t r i b u t i o n s  t o  t e c h n o l o g i c a l  i n n o v a t i o n .
The c o n t r a c t  c o n c e p t  has  made i t  p o s s i b l e  f o r  t h e  r e s e a r c h  
i n s t i t u t i o n s  t o  c o n d u c t  r e s e a r c h  which  r e s u l t s  i n  a wide 
ra n g e  o f  t e c h n o l o g i c a l  i n n o v a t i o n s  f o r  i n d u s t r y .  The f o l l o w ­
in g  i s  a  p r e s e n t a t i o n  o f  s e l e c t  exam ples  i l l u s t r a t i n g  t h i s  
wide ran g e  o f  t e c h n o l o g i c a l  i n n o v a t i o n .
ÎIICR, a m ag n e t ic  in k  c h a r a c t e r  r e c o g n i t i o n  p r o c e s s ,  
was deve lop ed  by S t a n f o r d .  S p e c i a l l y  shaped numbers a r e  
p r i n t e d  on checks  w hich  can  be r e a d  a t  sp e e d s  o f  600 p e r  
m inute  by an e l e c t r o n i c  sys tem  w hich  d i s t i n g u i s h e s  be tween 
wave shapes  o f  d i g i t s .  MICR was d e v e lo p e d  f o r  Bank o f  
America.
The S o u th e rn  P a c i f i c  R a i l r o a d  Company c o n t r a c t e d  
w i th  S t a n f o r d  t o  r e s e a r c h  t h e  p o s s i b i l i t y  o f  a s a f e ,  damage- 
p ro o f  b o x -c a r  f o r  t r a n s p o r t i n g  su ch  f r a g i l e  i t e m s  a s  e l e c ­
t r o n i c  a p p a r a t u s e s ,  m achine t o o l s ,  and m i l i t a r y  i t e m s  such 
as  r o c k e t s .  The amount o f  damage t o  f r a g i l e  p r o d u c t s  had 
ru n  i n t o  m i l l i o n s  o f  d o l l a r s .  The H y d ra -c u s h io n  f r e i g h t -  
c a r ,  S t a n f o r d ’ s d e v e lo p m e n t ,  a l l e v i a t e s  t h i s  p rob lem .
S t a n f o r d  a l s o  d e v e lo p e d  t h e  Longe Range P la n n in g
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Program f o r  i n d u s t r i a l  management. T h is  program i n t e r p r e t s  
changes  i n  t e c h n i c a l ,  econom ic ,  p o l i t i c a l ,  and s o c i a l  f i e l d s  
i n  te rm s  o f  t h e i r  im pact  on t h e  b u s i n e s s  e n v i ro n m e n t .  I t  
e n a b le s  management t o  become aware o f  v a r i o u s  economic 
changes  and c u r r e n t  r e s e a r c h  i n  i n d u s t r i a l  p roblem s as  t h e y  
happen .  The pr im e f u n c t i o n  o f  t h e  Longe Range Program i s  
t o  p ro v id e  a s e r i e s  o f  r e p o r t s  t o  management,  a b o u t  40 p e r  
“year^"oh~changes^'Vfhich have a m a jo r  im p ac t  on i n d u s t r y .
P r e f a b r i c a t e d  b r i c k  u n i t s  were  d ev e lo p e d  by R e s e a rc h  
T r i a n g l e  f o r  t h e  N o r th  C a r o l in a  B r ic k  Company. T h is  d e v e lo p ­
ment ga in ed  i n t e r n a t i o n a l  a t t e n t i o n  a s  a m a jo r  t o p i c  o f  
d i s c u s s i o n  a t  t h e  I n t e r n a t i o n a l  S t r u c t u r a l  Clay P ro d u c t s  
C onven t ion  i n  1968.
At S t a n f o r d  s e v e r a l  d i s c o v e r i e s  r e s u l t e d  from 
r e s e a r c h  co n d u c ted  on t h e  m a n u f a c tu r in g  o f  t a l l o w  f o r  s o a p -  
making. These d i s c o v e r i e s  i n c l u d e  a " n y lo n ” p l a s t i c  from 
f a t s  and an im a l  f e e d .
R esea rch  on c o t t o n  g i n n i n g  a t  S o u th e rn  le d  t o  t h e  
developm ent o f  a p r o c e s s  w hich  p ro d u c e s  c l e a n e r  and w i t h  
fewer "ends  down” s k e i n s  o f  c o t t o n .  W ash-and-wear f a b r i c s ,  
s y n t h e t i c  r u b b e r  f o r  im p ro v in g  t h e  d u r a b i l i t y  o f  c o t t o n - p i l e  
c a r p e t s ,  f l a m e - p r o o f i n g  and w e a t h e r  r e s i s t i n g  f a b r i c s ,  and 
th e  d i s p o s a b l e  g a rm e n t  from a nonwoven p r o c e s s  have a l l  been 
deve loped  by S o u t h e r n .  S o u th e rn  r e c e i v e d  t h e  I n d u s t r i a l  
R esea rch  Award i n  1964 f o r  t h e i r  deve lopm en t  o f  t h e  p o ly ­
p ro py lene  f i b e r .  T rade  named P o le f in* ,  t h i s  f i b e r  i s  o f  a
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p l a s t i c  c o m p o s i t io n  and i s  used  as  a t e x t i l e  m a t e r i a l .
The oxygen p r o c e s s  f o r  s t e e l  p r o d u c t i o n  was d i s ­
co v e red  a t  S o u th e r n ,  a s  were t h e  p r o c e s s e s  o f  p ro d u c in g  
cement from b l a s t  f u r n a c e  s l a g ,  o i l  o f  s p e a rm in t  from g r a p e ­
f r u i t ,  m en tho l  f o r  to b a c c o  from t u r p e n t i n e ,  and cinnamon 
from w a s te  o a t  h u l l s .  V e g e ta b le  o i l  r e s e a r c h  a t  S o u th e rn  
r e s u l t e d  i n  hew n y lo n  p r o c e s s e d  from o i l  o f  cram be, a 
m us ta rd  p ro d u c in g  p l a n t .  Sugar from v;ood and p o t a b l e  w a t e r  
from s a l t  w a t e r  a r e  among t h e  many t e c h n o l o g i c a l  i n n o v a t i o n s  
d ev e lo p e d  a t  S o u th e r n .
N orth  S t a r  *s c o n t r i b u t i o n s  t o  i n d u s t r y  i n c l u d e :  a
new p ro c e s s  f o r  c o n v e r t i n g  w a s t e s  from t h e  food  i n d u s t r y  
i n t o  an im a l  f e e d ,  t h e r e b y  t u r n i n g  a w a te r  p o l l u t i o n  prob lem  
i n t o  a new p r o d u c t ;  a m achine t h a t  a u t o m a t i c a l l y  r e c o r d s  
t h e  d im ens ion  o f  a c l i e n t e s  p r o d u c t ,  r e c o r d s  t h e  s e r i a l  
number and t o l e r a n c e s ,  and r e j e c t s  p a r t s  t h a t  have any 
d im ens ion  o u t s i d e  o f  s p e c i f i e d  t o l e r a n c e s ;  and a new f i l m  
system  f o r  t h e  d e s a l i n a t i o n  o f  s e a w a te r  and b r a c k i s h  w a t e r s  
by r e v e r s e  o s m o s i s .
S o u th e rn  h as  r e c e n t l y  produced  s t a i n l e s s  s t e e l s  w i t h  
s t r e n g t h s  a p p r o a c h in g  4 0 0 ,0 0 0  pounds p e r  s q u a re  i n c h .  With 
t h e  b e s t  com m erc ia l  a l l o y i n g ,  h e a t - t r e a t i n g  and c o ld -w o rk in g  
p r o c e d u r e s ,  t h e  h i g h e s t  s t r e n g t h  n o rm a l ly  a t t a i n e d  i n  s t e e l  
s h e e t  i s  a p p r o x im a t e l y  3 0 0 ,0 0 0  pounds p e r  sq u a re  i n c h .
The f i r s t  c o m m e rc ia l ly  p r a c t i c a l  m ag ne t ic  t a p e  
r e c o r d e r  and m a g n e t ic  f i l m  and sound t r a c k  f o r  Smm and l6mm
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.
35
movie f i l m  were d ev e lo p ed  by I l l i n o i s ,  O th e r  t e c h n o l o g i c a l  
i n n o v a t i o n s  d ev e lo p e d  by I l l i n o i s  a r e :  t i t a n i u s  a l l o y ,
f l e x i b l e  c e ram ic  c o a t i n g ,  an  econ om ica l  s u b s t i t u t e  f o r  palm 
o i l  a s  a l u b r i c a n t  i n  co ld  r o l l i n g  o f  s t e e l ,  f i b e r  m e t a l ,  
m e c h a n ic a l  o l i v e  h a r v e s t e r ,  com puter  programmed o p t i c a l  
l e n s  d e s i g n ,  a u to m a t i c  p ack ag ing  and l a b e l i n g  m a c h in e s ,  
and an  econ o m ica l  videoT%aoe r e c o r d e r  f o r  home and c l a s s ­
room u s e .
T h i r t y  y e a r s  a g o ,  t h e  C o n n e c t i c u t  A g r i c u l t u r a l  
E xper im en t  S t a t i o n  n o te d  some s t r a n g e - l o o k i n g  c o rn  k e r n e l s  
i n  some e a r s  o f  c o r n .  In  I 963 a t  Purdue U n i v e r s i t y ,  i t  
was d i s c o v e r e d  t h a t  t h e s e  opaque k e r n e l s  c o n t a i n e d  tw i c e  
t h e  normal c o n t e n t  o f  l y s i n e ,  an  amino a c i d  e s s e n t i a l  f o r  
a n im a l  g ro w th . L a t e r  i t  was d i s c o v e r e d  a t  N orth  S t a r  t h a t  
t h e s e  k e r n e l s  c o n t a i n e d  tw ic e  t h e  norm al  c o n t e n t  o f  t r y p ­
t o p h a n ,  a n o t h e r  amino a c i d .  When f e d  t o  r a t s ,  t h i s  c o rn  
a c c e l e r a t e s  grow th  by a f a c t o r  o f  350  t o  400 p e r  c e n t .
N orth  S t a r ,  i n  c o n j u n c t i o n  w i t h  Purdue U n i v e r s i t y ,  p ro d u c ed  
a s t r a i n  o f  c o rn  t h a t  h as  t h e  p o s s i b i l i t y  o f  y i e l d i n g  more 
meat p e r  pound i n  t h e  a n im a ls  fe d  t h i s  s t r a i n .
The i n v e n t i o n  o f  a p r o c e s s  o f  x e ro g ra p h y  was su b ­
m i t t e d  by C h e s t e r  F, C a r l s o n  i n  1944 t o  B a t t e l l e ,  B a t t e l l e  
d ev e lo p e d  t h e  p r o c e s s  and p a t e n t e d  i t  a s  Xerox. Xerox i s  a 
copy ing  m achine .
M agne tic  t a p e ,  MICR, p o ly p r o p y le n e  f i b e r ,  x e r o g r a p h y ,  
and o t h e r  t e c h n o l o g i c a l  i n n o v a t i o n s - a r e  t h e  c u l m i n a t i o n  o f
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t h e  n o n - p r o f i t  r e s e a r c h  i n s t i t u t i o n s *  in v o lv e m e n ts  in  
r e s e a r c h .  The r e s e a r c h  i n s t i t u t i o n s  f o r m u l a t e  pure  a n d / o r  
a p p l i e d  r e s e a r c h  f o r  t h e i r  c l i e n t s  and i n  t h i s  p r o c e s s  make 
c o n t r i b u t i o n s  t o  p ro d u c t  d e v e lo p m e n t ,  i n d u s t r i a l  e x p a n s io n ,  
and new i n d u s t r y .  P ro d u c t  deve lopm en t  i s  b e s t  e x e m p l i f i e d  
by t h e  p a t e n t i n g  o f  Xerox from x e r o g r a o h y ,  8mra and l6mm 
sound movies and t a p e  r e c o r d e r s  from t h e  i n v e n t i o n  o f  mag­
n e t i c  t a p e ,  and t h e  H y d ra -c u s h io n  f r e i g h t - c a r  from a modi­
f i e d  b o x - c a r  by a d d in g  a newly d e v i s e d  s h o c k - a b s o r b in g  s y s ­
tem .
I n d u s t r i a l  e x p a n s io n  r e s u l t i n g  from t e c h n o l o g i c a l  
i n n o v a t i o n  i s  b e s t  i l l u s t r a t e d  by t h e  deve lopm en t  o f  t h e  
H y d ra -c u sh io n  f r e i g h t - c a r .  F o u r te e n  y e a r s  a f t e r  t h e  d e v e lo p ­
ment o f  t h e  H y d ra -c u sh io n  f r e i g h t - c a r ,  a p p r o x im a te ly  3 0 ,0 0 0  
f r e i g h t - c a r s  on some f i f t y  U n i ted  S t a t e s  r a i l r o a d s  have t h e  
s h o c k - a b s o r b in g  sy s tem .  T h is  new sy s tem  has  r e s u l t e d  i n  
t h e  e s t a b l i s h m e n t  o f  t h e  H ydra -C ush ion  Incompany, which  i s  
j o i n t l y  owned by t h e  Evans P r o d u c t s  Company and Waugh 
Equipment Company o f  C h ic a g o ,  I l l i n o i s ,
Tallow r e s e a r c h  a t  S t a n f o r d  l e d  t o  t h e  e s t a b l i s h ­
ment o f  t h e  T a l low  R e s e a rc h  Company, T h is  new company i s  
owned and o p e r a t e d  as  an e x t e n s i o n  o f  Armour Meat P ack ing  
Company. C o n t i n e n t a l  Gin Company o f  C a l i f o r n i a  was founded  
a s  a d i r e c t  r e s u l t  o f  S o u th e rn * s  deve lo pm en t  o f  w ash -an d -  
w ear  s t a y - p r e s s  f a b r i c s .
The oxygen p r o c e s s  f o r  s t e e l  p r o d u c t i o n ,  d e v e lo p e d
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by S o u th e r n ,  was i n t r o d u c e d  t o  Germany and Jap an  a f t e r  
World War I I ,  and i t  has  r e v o l u t i o n i z e d  t h e  s t e e l  i n d u s t r y .  
The oxygen p r o c e s s  f o r  s t e e l  p r o d u c t i o n  i s  t h e  p r im a ry  ca u se  
f o r  Birmingham, Alabama’s im p o r tan ce  i n  s t e e l  p r o d u c t i o n  
and h e r  l e a d e r s h i p  i n  t h e  p r o d u c t i o n  o f  cement from s l a g .  
T e c h n o lo g i c a l  i n n o v a t i o n  r e s u l t i n g  i n  new i n d u s t r y  
where none p r e v i o u s l y  e x i s t e d  i s  b e s t  r e p r e s e n t e d  by Xerox .  
' f Y o n r 'S ^ s i n ^ e  p ro d u c t  f o r  cop y in g  p r i n t e d  m a t e r i a l .  Xerox 
h a s  d ev e lo p ed  i n t o  a m u l t i b i l l i o n  d o l l a r  i n d u s t r y .
The n o n - p r o f i t  r e s e a r c h  i n s t i t u t i o n s  c o n t in u e  t o  
co n d u c t  t h e i r  r e s e a r c h  o p e r a t i o n s  commensurate w i t h  t h e i r  
m a jo r  o b j e c t i v e s .  The r e s e a r c h  i n s t i t u t i o n s  advance  s c i e n ­
t i f i c  knowledge and e d u c a t i o n ,  a i d  f e d e r a l ,  s t a t e  and l o c a l  
governm ents  and i n d u s t r y ,  and b e n e f i t  mankind i n  g e n e r a l  
t h r o u g h  t e c h n o l o g i c a l  i n n o v a t i o n  t h a t  r e s u l t s  from r e s e a r c h .
New a r e a s  o f  r e s e a r c h  o p p o r t u n i t y  where s c i e n c e  can  
and must  s e r v e  t h e  n eed s  o f  man rem a in  u n e x p l o r e d .  The non­
p r o f i t  r e s e a r c h  i n s t i t u t i o n s  a r e  c o g n i z a n t  o f  t h e s e  new 
a r e a s .  They a r e  p r e s e n t l y  d e v e lo p in g  p l a n s  t o  b ro a d en  
t h e i r  r e s e a r c h  p rogram s by r e - d e f i n i n g  t h e i r  r o l e s  i n  
t e c h n o l o g i c a l  i n n o v a t i o n ,  f u r t h e r  m e e t in g  t h e  n eed s  o f  
m ank ind .
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CHAPTER IV 
SUM4ARY AND CONCLUSIONS
The p u rp o se  o f  t h i s  p ap e r  was (1) t o  d e s c r i b e  t h e  
c h a r a c t e r i s t i c s  o f  in d e p e n d e n t  n o n - p r o f i t  r e s e a r c h  i n s t i t u ­
t i o n s  i n  t h e  U n i ted  S t a t e s  and (2) t o  i l l u s t r a t e  th ro u g h  
s e l e c t  examples t h e . r ^ n g e  o f  t e c h n o l o g i c a l  i n n o v a t i o n s
which t h e y  have made f o r  governm ent  and i n d u s t r y .
There a r e  tw e lv e  n o n - p r o f i t  r e s e a r c h  i n s t i t u t i o n s  
i n  t h e  U n i ted  S t a t e s .  S ix  were  e s t a b l i s h e d  between World 
War 11 and 1940. Two v/ere e s t a b l i s h e d  d u r in g  t h e  Korean 
C o n f l i c t  and one d u r i n g  t h e  Vietnam  War. War has  c o n t r i ­
b u ted  t o  t h e  f i n a n c i a l  d ev e lo p m en ts  o f  t h e  r e s e a r c h  i n s t i t u ­
t i o n s ,  and i t  has  caused  t h e  r e s e a r c h  i n s t i t u t i o n s  t o  
s p e c i a l i z e  i n  r e s e a r c h  a r e a s  p e r t i n e n t  t o  n a t i o n a l  s e c u r i t y .
The m a jo r  o b j e c t i v e s  o f  t h e  n o n - p r o f i t  r e s e a r c h  
i n s t i t u t i o n s  a r e :  (1) advance  s c i e n t i f i c  knowledge and
e d u c a t io n  th ro u g h  c r e a t i v e  r e s e a r c h ;  (2) a i d  f e d e r a l ,  s t a t e ,  
and l o c a l  governm ents  and i n d u s t r y  t h r o u g h  s c i e n t i f i c  
r e s e a r c h ;  and (3) co n d u c t  r e s e a r c h  which  i s  b e n e f i c i a l  t o  
m ankind.
The n o n - p r o f i t  r e s e a r c h  i n s t i t u t e  i s  c h a r a c t e r i z e d  
by txvo m a jo r  f e a t u r e s :  (1) i t  i s  o f  a n o n - p r o f i t  n a t u r e ,
and (2) i t  has  no c o r p o r a t e  o r  o w n e rsh ip  c o n n e c t io n  w i t h  
any o t h e r  t y p e  o f  o r g a n i z a t i o n .  Common c h a r a c t e r i s t i c s  o f  
t h e  r e s e a r c h  i n s t i t u t i o n s  a r e :  r e s e a r c h  b a c k g ro u n d s  o f
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.
39
t h e i r  f i r s t  p r e s i d e n t s ,  i n i t i a l  c a p i t a l  and s o u r c e ,  a r e a s  
o f  r e s e a r c h ,  c l i e n t e l e ,  t h e  r e s e a r c h  c o n t r a c t ,  t h e  prime 
s o u rc e  o f  incom e, t a x  s t a t u s  and t e c h n o l o g i c a l  i n n o v a t i o n .  
The n o n - p r o f i t  r e s e a r c h  i n s t i t u t i o n s  * f i r s t  p r e s i ­
d e n t s  were  a l l  e x p e r i e n c e d  i n  s c i e n t i f i c  r e s e a r c h  and 
management. F i f t y  p e r  c e n t  o f  t h e  r e s e a r c h  i n s t i t u t i o n s  
employed p r e s i d e n t s  -whp'^/ere fo rm e r  r e s e a r c h  d i r e c t o r s  o f
p r e v i o u s l y  e s t a b l i s h e d  r e s e a r c h  o r g a n i z a t i o n s .
S t a t e  g o v e rn m e n ts ,  i n d u s t r i a l  c o n c e r n s ,  and p r i v a t e  
d on o rs  p ro v id e d  i n i t i a l  c a p i t a l  i n v e s tm e n t  f o r  t h e  fo rm a­
t i o n s  o f  t h e  n o n - p r o f i t  r e s e a r c h  i n s t i t u t i o n s .  I l l i n o i s  
and C o r n e l l  r e c e i v e d  i n i t i a l  c a p i t a l  i n v e s t m e n t s  from i n d i ­
v i d u a l  c o r p o r a t i o n s .  The c o n t i n u a l  f i n a n c i a l  dev e lo p m en ts  
o f  t h e  r e s e a r c h  i n s t i t u t i o n s  i s  a t t r i b u t e d  t o  m i l i t a r y  
e x p e n d i t u r e s  f o r  r e s e a r c h .
R esea rch  i n s t i t u t i o n s  on t h e  whole  have a wide 
ra n g e  o f  m ajo r  f i e l d s  o f  knowledge w i t h i n  which  t h e y  con­
d u c t  i n v e s t i g a t i o n s .  Major d i v i s i o n s  o f  knowledge a r e  
f u r t h e r  s u b - d iv id e d  i n t o  h i g h l y  s p e c i a l i z e d  a r e a s .  These 
d i v i s i o n s  and s u b - d i v i s i o n s  a r e  i l l u s t r a t e d  by a to m ic  
en e rg y  and r a d i o i s o t o p e s ,  sy s te m s  a n a l y s i s  and m a th e m a t i c a l  
m o d e l in g ,  b i o l o g i c a l  s c i e n c e  and c a n c e r  r e s e a r c h .  The 
v a r i e t y  o f  r e s e a r c h  a r e a s  t h e  r e s e a r c h  i n s t i t u t e  p r o v i d e s  
a t t r a c t s  c l i e n t e l e .
The f e d e r a l  government i s  t h e  l a r g e s t  c u s to m e r  o f  
t h e  r e s e a r c h  i n s t i t u t i o n s .  C u r r e n t l y  t h e  f e d e r a l  governm ent
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s p o n s o r s  50 t o  75 p e r  c e n t  o f  t h e  r e s e a r c h  co n d u c ted  by t h e  
r e s e a r c h  i n s t i t u t i o n s .  I n d u s t r y  i s  t h e  second  l a r g e s t  
s p o n s o r ,  f o l lo w e d  by s t a t e  and l o c a l  g o v e rn m e n ts .  C o n t r a c t  
r e s e a r c h  i s  t h e  p r im a ry  s o u rc e  o f  income f o r  r e s e a r c h  
i n s t i t u t i o n s .  I n  190S B a t t e l l e  was t h e  l a r g e s t  r e s e a r c h  
i n s t i t u t e  w i t h  a c o n t r a c t  r e s e a r c h  income o f  $125 m i l l i o n ,  
S t a n f o r d  was second w i t h  $60 m i l l i o n ,  C o r n e l l  t h i r d  w i th
$ 3 2 .4  m i l l i o n ,  and I l l i n o i s  f o u r t h  w i t h  $29 m i l l i o n .  N or th  
S t a r  was t h e  s m a l l e s t  r e s e a r c h  i n s t i t u t e  w i t h  $1,1 m i l l i o n .
Through c o n t r a c t  r e s e a r c h  n o n - p r o f i t  r e s e a r c h  i n s t i ­
t u t i o n s  a c h ie v e  a wide ra n g e  o f  t e c h n o l o g i c a l  i n n o v a t i o n s .  
S e l e c t  examples o f  t e c h n o l o g i c a l  i n n o v a t i o n  t h a t  r e s u l t  
from c o n t r a c t  r e s e a r c h  a r e :  economic a n a l y s i s  and s t r a t e g y
games, p e s t i c i d e s ,  a n t i m i s s i l e  s y s t e m s ,  p r e f a b r i c a t e d  b r i c k  
u n i t s ,  w ash -an d -w ear  s t a y - p r e s s  f a b r i c s ,  and t h e  p r o c e s s  
o f  x e ro g ra p h y .  As a r e s u l t  o f  t e c h n o l o g i c a l  i n n o v a t i o n  t h a t  
r e s u l t s  from r e s e a r c h  conduc ted  by t h e  n o n - p r o f i t  r e s e a r c h  
i n s t i t u t i o n s ,  nev/ p r o d u c t s  a r e  d e v e lo p e d ,  i n d u s t r i e s  may 
expand ,  and new i n d u s t r i e s  may be c r e a t e d .
I n  1968 B a t t e l l e  had t h e  l a r g e s t  number o f  r e s e a r c h  
p r o j e c t s  w i t h  1 ,0 5 0 .  I l l i n o i s  was second  w i th  1 ,2 0 0 .  The 
t h i r d  l a r g e s t  number o f  p r o j e c t s  was 900 a t  S t a n f o r d ,
B a t t e l l e  had t h e  g r e a t e s t  number o f  em p lo y ees ,  S t a n f o r d  was 
seco n d ,  and I l l i n o i s  was t h i r d .
A l l  tw e lv e  n o n - p r o f i t  r e s e a r c h  i n s t i t u t i o n s  a r e  
exempt from f e d e r a l  and s t a t e  t a x a t i o n .  As o f  1961, n o n - p r o f i t
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r e s e a r c h  i n s t i t u t i o n s  a r e  r e q u i r e d  t o  pay t a x e s  on income 
r e c e i v e d  from r e s e a r c h  on " p r i v a t e  p r o j e c t s . "
C o n c lu s io n s  .
C o n t r a c t  r e s e a r c h  f o r  t h e  f e d e r a l  governm ent r e p r e ­
s e n t s  a l a r g e  p a r t  o f  t h e  a c t i v i t y  o f  t h e  n o n - p r o f i t  r e s e a r c h  
i n s t i t u t i o n s .  At t h e  p r e s e n t  t im e  ab o u t  t w o - t h i r d s  o f  t h e  
- e x p e n d i t u r e s ' ' f o r C r e s e a r c h  i n  t h e  U n i ted  S t a t e s  a r e  a c c o u n te d  
f o r  by some agency  o f  t h e  f e d e r a l  governm en t .  I n  196S t h i s  
a c t i v i t y  c o n t in u e d  t o  be t r u e .  I n  I 963 t o t a l  c o n t r a c t  
r e s e a r c h  f o r  t h e  f e d e r a l  government was a s  much a s  CO p e r  
c e n t . •
One i n i t i a l  p o l i c y  o f  N o r th  S t a r  R e se a rc h  and 
Development I n s t i t u t e  was t o  l i m i t  i t s  c o n t r a c t  r e s e a r c h  
w i t h  t h e  f e d e r a l  governm ent  t o  40 p e r  c e n t .  I n  r e t r o s p e c t ,  
i t  has  s i n c e  been s u g g e s te d  by N o r th  S t a r  t h a t  t h i s  p o l i c y  
may have l i m i t e d  t h e  g row th  r a t e  o f  t h e  o r g a n i s a t i o n .
In  1969 t h e r e  was c o n s i d e r a b l e  d i s c u s s i o n  o f  t h e  
f u t u r e  o f  f i n a n c i a l  s u p p o r t  f o r  r e s e a r c h  by t h e  f e d e r a l  
g o v e r n m e n t . 5 I n  some a r e a s  o f  r e s e a r c h  t h e  r a t e  o f  f e d e r a l  
s u p p o r t  i s  d e c l i n i n g .  I n  a to m ic  en e rg y  r e s e a r c h ,  e n v i r o n ­
m en ta l  p ro b lem s ,  and e c o lo g y ,  f e d e r a l  s u p p o r t  i s  i n c r e a s i n g .  
There seems l i t t l e  r e a s o n  t o  d o u b t  t h a t  t h e  f e d e r a l  g o v e r n ­
ment w i l l  c o n t i n u e  t o  be an  im p o r t a n t  s p o n s o r  f o r  r e s e a r c h
5d . C. M in to n ,  "C hang ing  P a t t e r n s  i n  R e s e a r c h , "  
B a t t e l l e  T e c h n ic a l  Review (Colum bus, ’Ohio: 1969)» pp. 9-13
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co n d u c ted  by t h e  n o n - p r o f i t  r e s e a r c h  i n s t i t u t e .  There  i s  
r e a s o n  t o  q u e s t i o n  w h e th e r  a  r e s e a r c h  i n s t i t u t e  w hich  does  
n o t  r e c e i v e  s u b s t a n t i a l  f i n a n c i a l  s u p p o r t  from t h e  f e d e r a l  
government cou ld  be e x p e c te d  t o  s u r v i v e  a t  i t s  p r e s e n t  
f i n a n c i a l  l e v e l .
Next t o  t h e  f e d e r a ^ g o v e r r u n e n t , t h e  l a r g e  company 
i s  t h e  mosj^_ im p o r tan t^  s p o n so r  f o r  c o n t r a c t  r e s e a r c h  co n d u c te d
by t h e  n o n - p r o f i t  r e s e a r c h  i n s t i t u t e .  The m a j o r i t y  o f  t h e  
l a r g e  i n d u s t r i a l  s p o n s o r s  o f  r e s e a r c h  a r e  companies t h a t  
a l s o  m a i n t a i n  t h e i r  own r e s e a r c h  l a b o r a t o r i e s .  There  a r e  
s e v e r a l  r e a s o n s  why t h e s e  com panies  buy r e s e a r c h ,  i n c l u d i n g :  
(1) t h e  r e s e a r c h  i n s t i t u t e  has  p h y s i c a l  f a c i l i t i e s  t h a t  a r e  
n o t  f e a s i b l e  f o r  t h e  company t o  a c q u i r e ;  (2) t h e  company 
may w ish  t o  c o n d u c t  r e s e a r c h  i n  a p a r t i c u l a r  a r e a  w i th o u t  
making lo n g - r a n g e  commitments f o r  f a c i l i t i e s  and personnel*, 
and (3) t h e  company s e e k s  o b j e c t i v e  ch e ck s  on t h e  q u a l i t y  
o f  work b e in g  done w i t h i n  t h e i r  ov/n r e s e a r c h  l a b o r a t o r i e s .
The p e r c e n t a g e  o f  r e s e a r c h  co n d u c te d  f o r  s t a t e  and 
l o c a l  g o v e rn m e n ts ,  and s m a l l  and medium s i z e  companies i s  
s m a l l .
The r o l e  o f  t e c h n o l o g i c a l  i n n o v a t i o n  i n  governm ent  
and i n d u s t r y  i s  i m p o r t a n t  and e x p a n d in g .  The ra n g e  o f  
problems t h a t  a r e  p o t e n t i a l l y  c a p a b l e  o f  b e in g  ap p ro ach ed  
by t h e  r e s e a r c h  i n s t i t u t e  i s  i n f i n i t e  and w i l l  c o n t in u e  t o  
have s i g n i f i c a n t  im p a c t  on t h e  f u t u r e  o f  t e c h n o l o g i c a l
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i n n o v a t i o n .  The a d d i t i o n s  t o  man’ s s c i e n t i f i c  knowledge 
and t h e  p r o d u c t s  he consumes a r e  a c o n t i n u i n g  c o n t r i b u t i o n  
o f  n o n - p r o f i t  r e s e a r c h  i n s t i t u t i o n s .
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.
SELECTIVE BIBLIOGRAPHY 
Books
G o lb o rn ,  R o b e r t ,  e t  a l .  The Way o f  t h e  S c i e n t i s t :  I n t e r ­
v iew s  from t h e  World o f  S c ie n c e  and Technolo.g;v. New 
York: Simon and S c h u s t e r ,
F o lk ,  George E. P a t e n t s  and I n d u s t r i a l  P r o g r e s s :  A Summary
A n a l y s i s , and E v a l u a t i o n  o f  t h e  Record on P a t e n t s  o f  
t h e  -Temporary N a t i o n a l  C om m ittee . New York: H arper
and B r o t h e r s ,  1942.
G i n s b e r g , E l i .  Techno logy  and S o c i a l  Change. New York: 
Columbia U n i v e r s i t y  ÎPress , 1 964.
H a r t ,  H, S c ie n c e  o f  S o c i a l  R e l a t i o n s . New York: H o l t ,
1927.
Hodges, L u th e r  H, Businessm an i n  t h e  S t a t e h o u s e :  S ix  Years
a s  Governor o f  N or th  C a r o l i n a . Chapel  H i l l :  C o l o n ia l
P r e s s ,  1962.
K ap lan ,  Norman. S c ie n c e  and S o c i e t y . C h icago :  Rand
McNally and Company, 1965.
P e a r so n ,  K a r l .  The L i f e , L e t t e r s  and Labours  o f  F r a n c i s  
G a l t o n . New York : Carnbridge P r e s s ,  Ï 930.
P r i c e ,  Derek J .  De S o l l a .  L i t t l e  S c i e n c e .  Big S c i e n c e . New 
York: Columbia U n i v e r s i t y  P r e s s ,  1963 .
Rossman, J o s e p h .  I n d u s t r i a l  C r e a t i v i t y :  The P sycho logy
o f  t h e  I n v e n t o r . New York: U n i v e r s i t y  Books, 19o4.
W arner,  Aaron W. The Im pac t  o f  S c ie n c e  and T echn o lo g y . New 
York: Columbia U n i v e r s i t y ,  19t>5.
W ilso n ,  L ou is  R. The R e s e a rc h  T r i a n g l e  o f  N orth  C a r o l i n a .  
Chapel  H i l l :  The C o l o n i a l  P r e s s , 1 968.
R e p o r t s
S p e c i a l  R ep o r t  on t h e  N orth  S t a r  R e se a rc h  and Development 
I n s t i t u t e . M in n e a p o l i s  : NSR, 1 96^
Annual R e p o r t :  1 9 6 7 -1 9 6 8 . C a rn e g ie -M e l lo n  U n i v e r s i t y ,  1968,
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.
45
Annual R e p o r t : 1954. Ford F o u n d a t io n ,  1954.
Annual R e p o r t :  1 96 ? . S o u th e rn  R esea rch  I n s t i t u t e ,  1967.
Annual R e p o r t ;  1968 . S o u th w es t  R e se a rc h  I n s t i t u t e ,  1968.
'"s
C o n t r a c t  S t a t u s  R e p o r t :  C o r n e l l  A e r o n a u t i c a l  L a b o r a t o r y .
B u f f a l o , New York: GAL, 1969.
F i f t y - f o u r t h  Annual R e p o r t :  M ellon  I n s t i t u t e . P i t t s b u r g h :
MÏ7T957T "
R esea rch  C o r p o r a t i o n ^  A F o u n d a t io n  f o r  t h e  Advancement o f  
 - - S c i e n c e . R e o o r t  f o r  1 967. New York: R esea rch  Cor­
p o r a t i o n ,  19 6 7 .
R e s e a rc h  C o r p o r a t i o n :  A F o u n d a t io n  f o r  t h e  Advancement o f
S c i e n c e^ R e p o r t  f o r  1966I  New Yorkl R esea rch  Cor­
p o r a t i o n ,  1966 .
R e se a rc h  C o r p o r a t i o n  : A F o u n d a t io n  f o r  t h e  Advancement o f
S c i e n c e . R e p o r t  f o r  I 9 65 . New York: R esea rch  Cor­
p o r a t i o n ,  1965 .
S c i e n c e , t h e  E n d le s s  F r o n t i e r :  A R ep o r t  t o  t h e  P r e s i d e n t .
W a s h in g to n , B .C . ,  1945.
S t e v e r ,  G uybard . Annual R e p o r t  o f  t h e  P r e s i d e n t  f o r  t h e  
Academic Y ear  1 9 6 7 - 1 9 6 ^  P i t t s b u r g h  : CMU, 1968.
J o u r n a l s  o r  Magazines
” 15 B i l l i o n  Q u e s t io n  B r in g s  Complex R e o l y B u s in e s s  Week,
m y  8 , 1 9 6 5 .
" C o n t ro v e r s y  Warms Over N o n - P r o f i t  Lab ,"  B u s in e s s  Week, 
December 16 ,  I 96 I ,
D a n i l a r ,  V. J ,  " F e d e r a l  C o n t r a c t  R e s e a rc h  C e n t e r s , "  I n d u s . 
t r i a l  R e s e a r c h , A p r i l  1967.
H am ilton ,  W. P. "The R e se a rc h  T r i a n g l e  o f  N or th  C a r o l i n a :  
A S tudy  i n  L e a d e r s h i p  f o r  t h e  Common W eal ,"  South  
A t l a n t i c  Q u a r t e r l y , LXV ( S p r in g ,  1966) .
Hodges, L u th e r  H. " P a r t n e r s  i n  P r e p a r e d n e s s , "  O r d i n a n c e , 
J a n u a r y - F e b r u a r y , 1968.
Holman, M. A. " C o n c e n t r a t i o n  o f  P a t e n t s  from Government 
F inanced  R e s e a r c h  i n  I n d u s t r y , ’̂  Review o f  Economics 
and S t a t i s t i c s , A u g u s t ,  1967.
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.
46
H o l to n ,  G e r a ld .  "On t h e  R ecen t  P a s t  o f  P h y s i c s , "  The 
American J o u r n a l  o f  P h y s i c s , December, 1966.
J o h n so n ,  K a t h e r i n e .  " F u t u r e  o f  N o n - P r o f i t  Group Under
C lo u d ,"  A v i a t i o n , December 21 ,  1964.\
Jo h n so n ,  K a t h e r i n e .  "Kennedy Asks C o n t in ued  R e l i a n c e  on 
Non-Government I n s t i t u t i o n s , "  A v ia t i o n  Week. May 7 ,
1 9 6 2 .
"More S t r e n g t h  i n  N u m b e r s Chemical Week. May, 1962.
"New J o b ' f q r , j t h G - T h in k  F a c t o r i e s ,"  El e c t r o n i c s  News. Feb-  
füTary 1 3 , 196?.
" N o n - P r o f i t  Government-Backed R&D A genc ies  Get an O.K. from 
Budget B u reau ,"  B u s in e s s  Week. May 5> 1964.
" N o n - P r o f i t  R e s e a rc h  F a c e s  C ongress  I n q u i r y , "  B u s in e s s  Week, 
A p r i l  2 2 ,  1961 .
" R e s e a r c h e r s  D iv ided  Over Value  o f  Think T an k s ,"  I n d u s t r i a l  
R e s e a r c h , November, 1966 .
S t a n fo rd  R e s e a rc h  I n s t i t u t e .  20 Y e a rs :  The S to ry  o f  S R I .
1966 .
S t a n f o r d  R e s e a rc h  I n s t i t u t e .  SRI J o u r n a l . 1966.
" T h in k e r s  i n  t h e  Sv;im," E c o n o m is t , A p r i l  13 j 196S.
"Top R esea rch  C o n t r a c t s  L i s t e d  by D epar tm en t  o f  D e f e n s e , "  
A v i a t i o n , December 2 1 ,  19 64 .
"W ashington Think F a c t o r i e s , "  F o r b e s , December 1 ,  1967.
Weidenbaum, M. L. " B u i l d i n g  a New Image on S c i e n t i f i c
D i s c o v e r i e s  Em erging  from R e s e a r c h , "  Magazine o f  Wall  
S t r e e t , May 3 0 ,  1964.
"Where t h e  R&D Funds a r e  Headed ,"  B u s in e s s  Week, Novem­
b e r  12, 19 6 6 .
W ooster ,  H. "Q u e s t  and t h e  C o v e n a n t ,"  Computers and Auto­
m a t i o n . May, 1 9 6 7 .
Nev/s p a p e r s
Durham Morning H e r a l d , E d i t o r i a l ,  December 29» 1969.
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.
4 7
Durham îforning: H e r a l d , E d i t o r i a l ,  F e b ru a ry  9» 1969.
H ypotenuse  (Chapel H i l l ) ,  December 1 ,  196? .
Hypotenuse (Chapel  H i l l ) , December 1 ,  1966.
J o u r n a l  S e n t i n e l  (Chaoel H i l l ) ,  O c to be r  2 7 ,  1966.
News L e t t e r  (N or th  S t a r  R e s e a rc h  I n s t i t u t e ) ,  March 1 ,  I 9 6 7 .
News L e t t e r  (N or th  S t a r  R e se a rc h  I n s t i t u t e ) ,  March 1 ,  I 966 .
R e s e a rc h  T r i a n g l e  News (C hapel  H i l l ) ,  November 11 ,  I 966 .
R esea rch  T r i a n g l e  Nev/s (Chapel H i l l ) ,  F e b ru a ry  9> 1966.
P am phle ts
A P r i v a t e ,  P r o f e s s i o n a l  E n t e r p r i s e . P h i l a d e l p h i a ,  Penn­
s y l v a n i a :  F r a n k l i n  I n s t i t u t e ,  1966,
A Review o f  STR*s Value t o  K en tu ck y . L e x in g to n ,  Kentucky: 
S p i n d l e t o p  R e s e a rc h  I n s t i t u t e ,  1966.
A ppl ied  R e s e a rc h  a t  CAL: A Resume, B u f f a l o , New York:
C o r n e l l  A e r o n a u t i c a l  L a b o r a t o r y ,  1969.
Bushy Run L a b o r a t o r i e s . P i t t s b u r g h ,  P e n n s y lv a n ia :  C a rn e g ie -
M ellon U n i v e r s i t y ,  I9 6 0 .
C a p a b i l i t i e s  Summary. C h ic a g o ,  I l l i n o i s :  I IT  R esea rch
I n s t i t u t e , 1 9 ^8 ,
Did You B e n e f i t  from C o n t r a c t  R e s e a rc h  i n  1966? Minnea­
p o l i s ,  M in n e so ta :  N o r th  S t a r  R e se a rc h  I n s t i t u t e ,
1969 .
F a c t s  About Midwest R e se a rc h  I n s t i t u t e . Kansas C i t y ,
Kansas :  Midwest R e s e a rc h  I n s t i t u t e ,  1966,
F a c t s  and F i g u r e s . Menlo P a rk ,  C a l i f o r n i a :  S t a n f o r d
R esea rch  I n s t i t u t e ,  1966.
H i s t o r i c a l  S k e tc h  o f  M ellon  I n s t i t u t e . P i t t s b u r g h ,  Penn­
s y l v a n i a :  C a rn e g ie -M e l lo n  U n i v e r s i t y ,  1963.
I n d u s t r i a l  R e s e a rc h  C l i e n t s . Kansas C i t y ,  K ansas :  Midwest
R esea rch  I n s t i t u t e ,  1966 .
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.
4Ô
O b j e c t i v e s  and P u r p o s e s . L e x in g to n ,  K entucky: S p i n d l e t o p
R e s e a rc h  I n s t i t u t e ,  I 96 I .
O r g a n i z a t i o n ,  C a p a b i l i t i e s  and F a c i l i t i e s . B u f fa 1o , New 
York: C o r n e l l  A e r o n a u t i c a l  L a b o r a t o r y ,  1969,
■ \
P ro c e d u re s  o f  C o n t r a c t  R e s e a rc h  f o r  I n d u s t r y . Columbus,
Ohio : B a^ t te i lV  Meraorial I n s t i t u t e  ,
P u t t i n g  I n v e n t i o n s  and I d e a s  t o  Work. Columbus, Ohio: 
B a t t e l l e  M em orial  I n s t i t u t e ,  I 96B,
R e se a rc h  f o r  I n d u s t r y . C h ic a g o ,  I l l i n o i s :  I IT  R esea rch
H h s t i t u t e , 1968 .
R e s e a rc h  f o r  I n d u s t r y . Menlo P a r k ,  C a l i f o r n i a :  S t a n f o r d
R e se a rc h  I n s t i t u t e ,  I9 6 0 .
S o u th e rn  R e s e a rc h  I n s t i t u t e . Birmingham, Alabama: S o u th e rn
R e se a rc h  I n s t i t u t e ,  I 96Ô.
S p i n d le to p  R e s e a rc h  I n s t i t u t e . L e x in g to n ,  Kentucky: 
S p i n d l e t o p  R e s e a rc h  I n s t i t u t e ,  1964.
SwRI Welcome. San A n to n io ,  Texas :  Sou thw es t  R e s e a rc h
I n s t i t u t e ,  1968.
25 Y ears  o f  R e s e a r c h . Birmingham, Alabama: S o u th e rn
R esea rch  I n s t i t u t e ,  1966.
Documents
Committee on Government O p e r a t i o n s ,  D ocum enta tion  o f  
S c i e n t i f i c  I n f o r m a t i o n .  W ash in g to n ,  D .C . ,  U.S. 
Government P r i n t i n g  O f f i c e ,  May 2 4 ,  I960 .
A d d re s s e s  and L e c tu r e s
P a u l ,  Ronald S. "The S c i e n c e  B u s in e s s - P u r e  and A pp lied
R esea rch  and I t s  S u p p o r t , "  p ap e r  p r e s e n t e d  a s  p a r t  o f  
a p u b l i c  l e c t u r e  s e r i e s .  U n i v e r s i t y  o f  Montana, 
M is s o u la ,  M on tana ,  F e b ru a ry  12 ,  1969. Mimeographed.
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.
APPENDIX
BIOGRAPHICAL DATA ON THE NON-PROFIT 
\  RESEARCH INSTITUTIONS
The f o l l o w i n g  i s  a p r e s e n t a t i o n  o f  b i o g r a p h i c a l  d a t a  
a b o u t  t h e  tw e lv e  n o n - p r o f i t  r e s e a r c h  i n s t i t u t i o n s .  The 
b i o g r a p h i c  a jL-<^^b£r c o n s i s t s  o f  i n f o r m a t i o n  n o t  i n c l u d e d  i n  
t h e  t e x t  o f  t h i s  p a p e r .  The r e s e a r c h  i n s t i t u t i o n s  a r e  i n  
a l p h a b e t i c a l  o r d e r ,
B a t t e l l e  Memorial  I n s t i t u t e .  1925 
Columbus, Ohio
In  1923 t h e  c o n c e p t  o f  B a t t e l l e  Memorial I n s t i t u t e  
v;as e x p r e s s e d  i n  t h e  w i l l  o f  an  Ohio i n d u s t r i a l i s t ,  Gordon 
B a t t e l l e .  He p ro v id e d  $2 m i l l i o n  f o r  t h e  e s t a b l i s h m e n t  o f  
a r e s e a r c h  i n s t i t u t e .  The r e s e a r c h  i n s t i t u t e  was t o  have 
t h e  m ajor  o b j e c t i v e  o f  en g a g in g  i n  c r e a t i v e  r e s e a r c h  and 
t h e  deve lopm ent  o f  d i s c o v e r i e s  and i n v e n t i o n s .  In  1925 
a d d i t i o n a l  endowment was p ro v id e d  f o r  t h e  r e s e a r c h  i n s t i ­
t u t e  upon th e  d e a t h  o f  Gordon B a t t e l l e ’ s m o th e r ,  Annie 
Norton B a t t e l l e , ^
B a t t e l l e  c o n c e n t r a t e d  on problem s o f  a tom ic  en e rg y  
d u r in g  World War I I ,  A f t e r  t h e  war B a t t e l l e  e s t a b l i s h e d
Ronald S ,  P a u l ,  ’’The S c ie n c e  B u s in e s s -P u re  and 
Applied R e s e a rc h  and I t s  S u p p o r t ” (p a p e r  p r e s e n t e d  as  p a r t  
o f  a p u b l i c  l e c t u r e  s e r i e s .  U n i v e r s i t y  o f  Montana, M is s o u la ,  
Montana, F eb ru a ry  12 ,  1 9 6 9 / .
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l a b o r a t o r i e s  i n  F r a n k f u r t ,  Germany, and Geneva, S w i t z e r ­
l a n d ,  The European  l a b o r a t o r i e s  d e v e lo p e d  s u c c e s s f u l l y  
and a r e  p r e s e n t l y  f i n a n c i a l l y  s e l f - s u f f i c i e n t .  The E uro­
pean l a b o r a t o r i e s  have c h a n n e led  t h e i r  r e s e a r c h  e f f o r t s  
i n t o  s c i e n t i f i c  r e s e a r c h  f o r  European  i n d u s t r y .
G en e ra l  E l e c t r i c  e ^ a b l i s h e d  t h e  H a r t f o r d  Atomic 
L a b o r a t o r i e s  i^ r -R ic f i la n d , W ash ing ton .  I t  was t h e  o b j e c t i v e  
o f  H a r t f o r d  t o  c o n d u c t  r e s e a r c h  t o  advance  p e a c e f u l  a p p l i ­
c a t i o n s  o f  a to m ic  en e rg y  and t o  a s s i s t  t h e  Atomic Energy 
Commission w i t h  r e s e a r c h .  I n  1965 H a r t f o r d  and B a t t e l l e  
merged t o  form  B a t t e l l e - N o r t h w e s t
In  1955 B a t t e l l e  e s t a b l i s h e d  t h e  B a t t e l l e  D evelop­
ment C o r p o r a t i o n  i n  Ohio ,  The c o r p o r a t i o n  was e s t a b l i s h e d  
to  a s s i s t  B a t t e l l e  i n  t h e  i d e n t i f i c a t i o n ,  d ev e lo p m en t ,  and 
p a t e n t i n g  o f  i n v e n t i o n s .
B a t t e l l e  s p o n s o r s  r e s e a r c h  ex chang es  w i t h  t h e  
u n i v e r s i t y  academ ic  e n v i ro n m e n t .  In  c o o p e r a t i o n  w i th  Ohio 
S t a t e  U n i v e r s i t y ,  B a t t e l l e  e s t a b l i s h e s  advanced s c i e n t i f i c  
s t u d i e s ,  p ro g ra m s ,  s e m i n a r s ,  and c o n f e r e n c e s  f o r  t h e  ad ­
vancement o f  s c i e n t i f i c  kno w ledg e . B a t t e l l e  has  two 
r e s e a r c h  c e n t e r s  l o c a t e d  a t  u n i v e r s i t i e s :  S e a t t l e  R esea rch
C en te r  a t  t h e  U n i v e r s i t y  o f  W a s h in g to n , and B a t t e l l e  C h a i r  
o f  M e t a l l u r g y ,  Ohio S t a t e  U n i v e r s i t y .
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C o r n e l l  A e r o n a u t i c a l  L a b o r a t o r y ,  1948 
B u f f a l o ,  New York
In  1943 C u r t i s s - V / r i g h t  C o r p o r a t i o n  e s t a b l i s h e d  a 
r e s e a r c h  l a b o r a t o r y  t o  i n v e s t i g a t e  problem s o f  a i r c r a f t  
d e s i g n  and f l i g h t  eq u io m en t .  A f t e r  World War I I  C u r t i s s -  
W righ t  d i s c o n t i n u e d  t h e  o p e r a t i o n s  o f  t h e  a i r c r a f t  r e s e a r c h  
l a b o r a t o r y  i n  B u f f a l o ,  Mew York,  I n  1945 C u r t i s s - W r i g h t  
c o n v e r t e d - t h e  B u f f a lo  r e s e a r c h  l a b o r a t o r y  i n t o  a o u b l i e  
r e s e a r c h  " o r g a n i z a t i o n .  Three y e a r s  l a t e r  C u r t i s s - W r i g h t  
gave t h e  p u b l i c  r e s e a r c h  l a b o r a t o r y  t o  C o r n e l l  U n i v e r s i t y , ^  
Dr. Theodore P. W r ig h t  became v i c e  p r e s i d e n t  o f  r e s e a r c h  
and c h a r t e r e d  t h e  r e s e a r c h  l a b o r a t o r y  a s  " n o n - p r o f i t , "  Vfith 
t h e  f o r m a t i o n  o f  C o r n e l l  A e r o n a u t i c a l  L a b o r a t o r y ,  Dr. W righ t  
became Chairman o f  t h e  Board. Dr.  F u rn as  o f  C u r t i s s - W r i g h t  
became d i r e c t o r  o f  r e s e a r c h  o p e r a t i o n s  ; he l a t e r  s e rv e d  a s  
A s s i s t a n t  S e c r e t a r y  o f  D efense
C o r n e l l  c o n d u c t s  r e s e a r c h  p r i m a r i l y  on d e f e n s e  con -  
t r a ' c t s .  The r e s e a r c h  program  i s  ex ten d ed  i n t o  tw en ty  
d i v i s i o n s  w i t h  s i x  m a jo r  s u b - d i v i s i o n s :  a e r o s c i e n c e ,  f l i g h t
dynam ics ,  s y s t e m s ,  p h y s i c s ,  com puter  s c i e n c e s ,  and t r a n s ­
p o r t a t i o n ,  O th e r  a r e a s  o f  r e s e a r c h  i n c l u d e :  a i r  and w a te r
p o l l u t i o n ,  law e n f o r c e m e n t ,  u rb a n  deve lo pm en t  and w as te
^ C o r n e l l  A e r o n a u t i c a l  L a b o r a t o r y ,  O r g a n i z a t i o n , 
C a p a b i l i t i e s  and F a c i l i t i e s  ( B u f f a l o ,  New York: CAL, 1969}»
pp. 91-94.
^ I b i d .
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d i s p o s a l  p r o c e s s e s .  N a t i o n a l  d e f e n s e  r e s e a r c h  i n c l u d e s :  
a e ro d y n am ics  t e s t i n g  w i t h  wind t u n n e l s ,  h y p e r s o n ic  shock
t u n n e l s ,  f l i g h t  r e s e a r c h ,  and a n t i - i n t e r c o n t i n e n t a l  b a l l i s -
\
t i c  m i s s i l e  s y s t e m s .
F r a n k l i n  I n s t i t u t e  R e s e a rc h  L a b o r a t o r i e s .  1946 
P h i l a d e l p h i a ,  P e n n s y lv a n ia
I n  19 2 4 - J ^ h e '^ a n k l i n  L a b o r a t o r i e s  were  e s t a b l i s h e d .
They were '  n o t  c h a r t e r e d  a s  " n o n - p r o f i t "  u n t i l  1946. The 
F r a n k l i n  I n s t i t u t e  R e s e a rc h  L a b o r a t o r y ,  named a f t e r  Ben­
jam in  F r a n k l i n ,  i s  composed o f  a s c i e n c e  museum, p l a n e t a r i u m ,  
s c i e n c e  l i b r a r y  and B a r t a l  R e s e a rc h  F o u n d a t io n .  F r a n k l i n ’ s 
o b j e c t i v e s  a r e  c e n t e r e d  around  t h e  p rom ot ion  o f  p u b l i c  
u n d e r s t a n d in g  o f  s c i e n c e  t h r o u g h  program s e n c o u ra g in g  young 
peo p le  t o  p u rsu e  c a r e e r s  i n  s c i e n c e .  F r a n k l i n ' s  major 
a r e a s  o f  r e s e a r c h  a r e  p r i m a r i l y  e d u c a t i o n a l  and m e d ic a l .
I l l i n o i s  I n s t i t u t e  o f  Technology  R e s e a rc h  
I n s t i t u t e .  1936. C h ic a g o .  I l l i n o i s
In  1936 Armour Meat P ack in g  Company o f  Chicago gave 
i t s  r e s e a r c h  f a c i l i t i e s  t o  I l l i n o i s  I n s t i t u t e  o f  T echnology .  
The r e s e a r c h  f a c i l i t i e s  were  c h a r t e r e d  a s  " n o n - p r o f i t "  and 
named I l l i n o i s  I n s t i t u t e  o f  Technology  R esea rch  I n s t i t u t e . ^ 
The m ajor  o b j e c t i v e  o f  t h e  r e s e a r c h  i n s t i t u t e  i s  t o  a id  
i n d u s t r y  and governm en t  by s c i e n t i f i c  r e s e a r c h .  I l l i n o i s
^ I IT  R e s e a r c h  I n s t i t u t e ,  R e se a rc h  f o r  I n d u s t r y  
(Chicago, I l l i n o i s :  I I T R I ,  I 9 6 0 ) ,  p .  1.
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R esea rch  I n s t i t u t e  has  co n d u c ted  r e s e a r c h  on 15»000 p r o j e c t s  
f o r  4 ,0 0 0  governm ent and i n d u s t r i a l  s p o n s o r s
I l l i n o i s  R e se a rc h  I n s t i t u t e ’ s r e s e a r c h  f a c i l i t i e s
\.
a r e :  R iv e rb an k  A c o u s t i c a l  L a b o r a t o r i e s ,  a h ig h  e x p l o s i v e
t e s t  f a c i l i t y  a t  K in gsb u ry  O rd inance  P l a n t ,  a gunnery  t e s t  
r a n g e ;  I n s t i t u t e  o f  Gas Techno logy ;  A s s o c i a t i o n  o f  American 
R a i l r o a d  R e se a rc b  C e b t e r ; and John G r e r a r  L i b r a r y .
I l l i n o i s  R e se a rc h  I n s t i t u t e  has  o v e r s e a s  r e s e a r c h  
l a b o r a t o r i e s  l o c a t e d  i n  t h e  c o u n t r i e s  o f  h lexico, Burma,
L ib y a ,  V e n e z u e la ,  and C olom bia ,  The o v e r s e a s  r e s e a r c h  
l a b o r a t o r i e s  a l s o  have t r a i n i n g  program s which a r e  f i n a n c e d  
by t h e  f o r e i g n  gov ernm en ts  and t h e  governm ent  o f  t h e  U n i ted  
S t a t e s ,  The p u rp o se  o f  t h e  t r a i n i n g  i s  t o  e d u c a te  l o c a l  
p e r s o n n e l  t o  e v e n t u a l l y  man t h e  r e s e a r c h  f a c i l i t i e s
Mellon I n s t i t u t e ,  1913 P i t t s b u r g h  
P en n sy lv an ia
In  1907 Dr.  R, K. Duncan, t h e  f i r s t  p r e s i d e n t  o f  
Mellon I n s t i t u t e ,  began t h e  f i r s t  o f  many i n d u s t r i a l  f e l l o w ­
s h ip s  t o  be awarded i n  t h e  U n i te d  S t a t e s ,  I t  went t o  t h e  
U n i v e r s i t y  o f  K a n sa s .  The s p o n s o r  o f  t h e  r e s e a r c h  program 
v/as a l a u n d ry  company i n  B o s to n .  The s u c c e s s  o f  t h e  r e s e a r c h  
program l e d  t o  t h e  e s t a b l i s h m e n t  o f  t h e  American I n s t i t u t e
^ I I T  R e s e a rc h  I n s t i t u t e ,  C a p a b i l i t i e s  Summary 
(Chicago, I l l i n o i s :  I I T R I ,  I 9 6 8 ) ,  p .  3 .
7 lb id .
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o f  L a u n d e r in g  and t h e  e x p a n s io n  o f  t h e  r e s e a r c h  scope  a t  
t h e  U n i v e r s i t y  o f  K a n s a s .^
Dr.  Duncan*s c o n c e p t  o f  t h e  r e s e a r c h  f e l l o w s h i p  
a t t r a c t e d  a t t e n t i o n .  I n  1911 Andrew W. M ellon  and h i s  
b r o t h e r ,  R ich a rd  B. M e l lo n ,  a sk ed  Duncan t o  come t o  P i t t s ­
burgh  and d i s c u s s  t h e  e s t a b l i s h m e n t  o f  a d e p a r tm e n t  o f  
I n d u s t r i a l  r e s e a r c h .9  I n  1913 t h e  d e p a r tm e n t  was c h a r t e r e d  
" n o n - p r o f i t "  and became t h e  M ellon I n s t i t u t e  o f  I n d u s t r i a l  
R e s e a rc h  and Schoo l  o f  S p e c i f i c  I n d u s t r i e s ,  The Mellon 
b r o t h e r s  f i n a n c e d  t h e  f i r s t  r e s e a r c h  l a b o r a t o r y ,  a t w o - s t o r y  
wooden b u i l d i n g .  In  1937 i n  honor  o f  Judge Thomas M e l lo n ,  
t h e  M ellon  f a m i l y  d o n a te d  t o  M ellon  I n s t i t u t e  an e i g h t - s t o r y  
l a b o r a t o r y  s t r u c t u r e .  The nev/ l a b o r a t o r i e s  a r e  l o c a t e d  n e a r  
t h e  U n i v e r s i t y  o f  P i t t s b u r g h ' s  campus, C a rn e g ie  I n s t i t u t e  o f  
Technology and C a rn e g ie  I n s t i t u t e .
The m a jo r  o b j e c t i v e s  o f  M ellon  I n s t i t u t e  a r e  (1 ) t o
f a c i l i t a t e  i n d u s t r i a l  sp o n s o re d  r e s e a r c h  and (2) t o  i n i t i a t e
1 1programs f o r  fu n d a m e n ta l  and b a s i c  r e s e a r c h .  In  1 947 a 
t r u s t  fund  was e s t a b l i s h e d  by s u r v i v i n g  members o f  t h e  M ellon 
f a m i ly :  G en e ra l  R ic h a rd  K, M e l lo n ,  Dr. P au l  M e l lo n ,  Mrs,
^Edward R, V /e id le in ,  H i s t o r i c a l  Sketch o f  Mellon  
I n s t i t u t e  ( P i t t s b u r g h ,  P ennsy lvan ia :  MI, 19b3lT"pl 54
9 l b i d .
^° I b l d . . p .  7 .
■’ ’ i b i d .
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S ara h  M ellon  S c a i f e , and Mrs. A l i s a  M ellon Bruce ,  T h is  
fund  was e s t a b l i s h e d  f o r  t h e  pu rp o se  o f  p e r p e t u a t i n g  b a s i c  
r e s e a r c h  a t  M ellon  I n s t i t u t e ,
In  c o n j u n c t i o n  w i t h  t h e  U n i v e r s i t y  o f  P i t t s b u r g h  
M ellon  o p e r a t e s  a t r a i n i n g  s c h o o l  f o r  s t u d e n t s  s e e k in g  a d ­
vanced  d e g r e e s  i n  s c i e n c e  and e n g i n e e r i n g .
In, I 95Ô M ellon  expanded i t s  r e s e a r c h  f a c i l i t i e s .  
L a b o r a t o r i e s  w ere  e s t a b l i s h e d  a t  Bushy Run, P e n n s y l v a n i a ,
The Bushy Run l a b o r a t o r i e s  have a R a d i a t i o n  R e se a rc h  C e n te r  
and Chemical Hygiene C e n t e r .  R ecords  o f  r e s e a r c h  d a t a  
o b t a i n e d  a t  t h e  Chem ical  Hygiene C e n te r  a r e  coded and f i l e d  
a t  Bushy Run i n  t h e  " f o u r - m i l l i o n  d o l l a r  memory b an k . " ^^
 ̂ The m a jo r  a r e a s  o f  r e s e a r c h  a t  M ellon  a r e :  b i o ­
c h e m i s t r y ,  en v i ro n m en t  and p u b l i c  h e a l t h ,  o r g a n ic  m a t e r i a l s ,  
p h y s i c s ,  r a d i a t i o n  and a to m ic  e n e rg y .
Midwest R esea rch  I n s t i t u t e .  1944 
Kansas C i t y .  M i s s o u r i
In  1944 Midv/est R e se a rc h  I n s t i t u t e  was c h a r t e r e d  
by a g roup  o f  c i v i c  and i n d u s t r i a l  l e a d e r s .  Some 300 
com pan ies ,  i n d i v i d u a l s ,  and f o u n d a t i o n s  c o n t r i b u t e d  a p p r o x i ­
m a te ly  %2 m i l l i o n  t o  e s t a b l i s h  t h e  r e s e a r c h  f a c i l i t i e s  f o r
^^Mellon I n s t i t u t e ,  "The Annual R e p o r t  o f  t h e  I n s t i ­
t u t e  f o r  t h e  F i s c a l  Year Ended F e b ru a ry  2 6 ,  1967 ,"  F i f t y -  
f o u r t h  Annual R eo o r t  ( P i t t s b u r g h ,  P e n n s y l v a n i a :  Ml"̂  19 6 7 ) ,
p .  2 ,
^^Mellon I n s t i t u t e ,  Bushy Run L a b o r a t o r i e s  ( P i t t s ­
b u rg h ,  P e n n s y lv a n ia :  MI, 19D0)7, pp .  1 -2 ,
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.
56
" e c o n o m ic  d e v e lo p m e n t  o f  t h e  K an sas  a r e a . " 1 4  S i n c e  1944 
M idw est  h a s  c o m p le te d  3100 r e s e a r c h  p r o j e c t s  f o r  1200 
s p o n s o r s .
S e v e r a l  i n d u s t r i a l  and s c i e n t i f i c  c o n c e r n s  a r e  
l o c a t e d  n e a r  M id w e s t .  The c o n c e r n s  p r o v i d e  r e s e a r c h  p r o ­
j e c t s  f o r  M id w e s t ,  Among t h e s e  c o n c e r n s  a r e :  L in d a  H a l l
L i b r a r y  o f  S c i e n c e  and  T e c h n o lo g y ,  U n i v e r s i t y  o f  K ansas  
-M ed ica l  C e n t e r ,  an d  t h e  M en n in g e r  C l i n i c .  L in d a  H a l l  
L i b r a r y  c o n t a i n s  3 5 0 ,0 0 0  v o lu m es  and  r e c e i v e s  11 ,0 0 0  s e r i a l s  
p u b l i s h e d  i n  3^  l a n g u a g e s .
M id w es t* s  r e s e a r c h  f a c i l i t i e s  i n c l u d e  c e n t e r s  f o r  
r e s e a r c h  on m a t e r i a l s ,  e n v i r o n m e n t a l  p o l l u t i o n ,  germanium  
i n f o r m a t i o n ,  and s o l i d  l u b r i c a n t  t e c h n o l o g y .  M a jo r  a r e a s  
o f  r e s e a r c h  a t  M idw es t  a r e :  c h e m i s t r y ,  b i o l o g i c a l  s c i e n c e ,
e n g i n e e r i n g ,  m a t h e m a t i c s ,  and  econom ic  d e v e lo p m e n t .  I n  1961 
M idwest  became t h e  b a s e  f o r  NASA * s f i r s t  R e g i o n a l  D i s s e m i n a ­
t i o n  C e n t e r .  The c e n t e r  o p e r a t e s  a p ro g ram  t o  t r a n s f e r  
s p a c e  s c i e n c e  and t e c h n o l o g i c a l  k n o w led g e  t o  p r i v a t e  
i n d u s t r y .  I n  c o n j u n c t i o n  w i t h  t h e  U n i v e r s i t y  o f  K ansas  
M e d ic a l  C e n t e r  M idw est  e s t a b l i s h e d  t h e  f i r s t  b i o - m e d i c a l  
a p p l i c a t i o n  team  f o r  NASA.
^^R onald  S .  P a u l .
1 5"M idw est  R e s e a r c h  I n s t i t u t e ,  F a c t s  About M idw est  
R e s e a r c h  I n s t i t u t e  (K ansas  C i t y ,  M i s s o u r i *  M R ÏT "Ï9 o § l l  
p .  o .
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N o r th  S t a r  R e s e a r c h  and D eve lop m en t  
I n s t i t u t e , 19 6 3 , Min n e a p o T iF l  
M in n e s o t a
In  1963 N o r t h  S t a r ,  t h e  y o u n g e s t  r e s e a r c h  i n s t i t u t e ,  
was fo u n d e d  t h r o u g h  j o i n t  e f f o r t s  o f  t h e  U n i v e r s i t y  o f  
M in n e s o ta  and  l o c a l  b u s i n e s s m e n .  G o v e rn in g  members o f  N o r th  
S t a r  a r e  e l e c t e d  by r e g e n t s  o f  t h e  U n i v e r s i t y  o f  M i n n e s o t a ,  
The Board  o f  D i r e c t o r s  i s  e l e c t e d  by t h e  g o v e r n i n g  members.
D i r e c t o r s - a r e  s e l e c t e d  f rom  b u s i n e s s ,  i n d u s t r i a l ,  e d u c a t i o n a l ,
and c i v i c  l e a d e r s  f rom  t h e  Twin C i t y  a r e a .  The p r e s i d e n t
o f  t h e  U n i v e r s i t y  o f  M in n e s o ta  s e r v e s  a s  t h e  r e s e a r c h
16i n s t i t u t e ’s  Board C h a i rm a n ,
N o r th  S t a r ’ s a r e a s  o f  r e s e a r c h  a r e :  p h y s i c a l
s c i e n c e s ,  e n g i n e e r i n g ,  and  l i f e  s c i e n c e s .  N o r th  S t a r ’ s 
m a jo r  o b j e c t i v e s  a r e :  (1 )  t o  c o n d u c t  r e s e a r c h  i n  t h e
n a t i o n a l  i n t e r e s t ,  (2 )  t o  add t o  t h e  g e n e r a l  body o f  s c i e n ­
t i f i c  k n o w le d g e ,  and (3)  t o  d e v e l o p  new and  im proved  p r o ­
d u c t s  f o r  i n d u s t r y  and t o  a i d  i n  a c c e l e r a t i n g  t h e  econom ic  
g ro w th  o f  t h e  Twin C i t i e s .
N o r th  S t a r ’ s  r e s e a r c h  f a c i l i t i e s  a r e  l o c a t e d  n e a r  
t h e  U n i v e r s i t y  o f  M in n e s o t a  cam pus .  N o r th  S t a r  i s  i n  t h e  
p r o c e s s  o f  e x o a n d in g  p r e s e n t  r e s e a r c h  f a c i l i t i e s .
1AN o r th  S t a r  R e s e a r c h  I n s t i t u t e ,  A S p e c i a l  R e n o r t  
on t h e  N o r th  S t a r  R e s e a r c h  and  D ev e lo p m e n t  I n s t i t u t e  
( M i n n e a p o l i s , M in n e s o ta  : NSR j  968 ) ,  p .  1 .
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R e s e a r c h  T r i a n g l e  I n s t i t u t e  « 1955 
T r i a n g l e  P a r k ,  N o r th  C a r o l i n a
In  1952 G o v e rn o r  L u t h e r  H, Hodges a p p o i n t e d  a  com­
m i t t e e  t o  p l a n  t h e  e s t a b l i s h m e n t  o f  a n o n - p r o f i t  r e s e a r c h  
i n s t i t u t e .  The r e s u l t  o f  t h e  c o m m it te e  e f f o r t  i s  R e s e a r c h  
T r i a n g l e ,  R e s e a r c h  T r i a n g l e  was s p o n s o r e d  f o r  ’’t h e  h e a r t  
and  hope  o f  ^ o r t h  C a r o l i n a ’ s i n d u s t r i a l  f u t u r e ^  I n  1955 
R e s e a r c h ' T r i a n g l e  was c h a r t e r e d  a s  " n o n - p r o f i t . "  R e s e a r c h  
T r i a n g l e  i s  l o c a t e d  n e a r  t h r e e  u n i v e r s i t i e s :  D uke,  N o r th
C a r o l i n a ,  and N o r th  C a r o l i n a  S t a t e .  M a jo r  a r e a s  o f  r e s e a r c h  
a t  R e s e a r c h  T r i a n g l e  a r e :  t e x t i l e s ,  wood p r o d u c t s ,  e n v i r o n ­
m e n t a l  h e a l t h ,  d a t a  p r o c e s s i n g ,  e d u c a t i o n a l  t e s t i n g  s e r v i c e s ,  
and  a i r  and w a t e r  p o l l u t i o n .
S o u t h e r n  R e s e a r c h  I n s t i t u t e , 1941 
B irm in gh am , Alabama
S o u t h e r n  R e s e a r c h  I n s t i t u t e  was e s t a b l i s h e d  i n  t h e  
S o u th  t o  p r o v i d e  s c i e n t i f i c  r e s e a r c h  t o  a l l e v i a t e  t e c h n o l o g i ­
c a l  d e f i c i e n c i e s  i n  t h a t  a r e a . ^^ I n  1941 S o u t h e r n  was c h a r ­
t e r e d  u n d e r  Alabama la w ;  a c t u a l  o p e r a t i o n s  o f  t h e  r e s e a r c h  
i n s t i t u t e  d id  n o t  b e g i n  u n t i l  1945 .  I n d u s t r y  and  p r i v a t e  
p a r t i e s  c o n t r i b u t e d  t h e  i n i t i a l  c a p i t a l  i n v e s t m e n t .  M a jo r  
a r e a s  o f  r e s e a r c h  a t  S o u t h e r n  R e s e a r c h  I n s t i t u t e  a r e :
^ ^ L o u is  R, W i l s o n ,  The R e s e a r c h  T r i a n g l e  o f  N o r th  
C a r o l i n a  (C h ap e l  H i l l ,  N o r th  C a r o l i n a :  C o l o n i a l  P r e s s ,
1 9 6 8 ) ,  p .  1 .
^ ^ S o u t h e r n  R e s e a r c h  I n s t i t u t e ,  S o u t h e r n  R e s e a r c h  
Ins_t_itute. (B irm ingham , A labam a: S R I ,  1 9 6 8 ) ,  p .  2 .
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t e x t i l e s ,  s t e e l  p r o d u c t i o n ,  c h e m i c a l  e n g i n e e r i n g ,  s t r u c ­
t u r a l  e n g i n e e r i n g ,  and  m e d i c i n e .
S o u t h w e s t  R e s e a r c h  I n s t i t u t e .  1947 
San A n t o n i o . Texas
I n  19 47 ,  t h r o u g h  t h e  e f f o r t s  o f  Thomas S l i c k ,  a 
T ex as  i n d u s t r i a l i s t ,  S o u th w e s t  R e s e a r c h  I n s t i t u t e  b eg a n
,  o p e r a t i o n s . ^  _ S o u th w e s t  i s  l o c a t e d  e i g h t  m i l e s  w e s t  o f  San
A n t o n i o ,  T e x a s . E x p a n s i o n  o f  r e s e a r c h  f a c i l i t i e s  i s  b e i n g  
f i n a n c e d  u n d e r  a l o n g - t e r m  l o a n  f rom  t h e  e s t a t e  o f  Thomas 
S l i c k .  S o u t h w e s t ^ s  m a jo r  a r e a s  o f  r e s e a r c h  a r e :  c h e m i s t r y
and  c h e m i c a l  e n g i n e e r i n g ,  a i r  and w a t e r  p o l l u t i o n ,  b i o s c i e n ­
c e s ,  e l e c t r o n i c s ,  n o n d e s t r u c t i v e  t e s t i n g ,  n a v a l  d y n a m ic s ,  
o c e a n  s c i e n c e ,  f u e l s ,  an d  l u b r i c a n t s .  O v e r s e a s  l a b o r a t o r i e s  
a r e  l o c a t e d  i n  P u e r t o  R i c o .  T hese  l a b o r a t o r i e s  c o n d u c t  
r e s e a r c h  on a d h e s i v e s .
S p i n d l e t o p  R e s e a r c h  I n s t i t u t e .  1961 
L e x i n g t o n ,  K en tu c k y
In  1961 S p i n d l e t o p  R e s e a r c h  I n s t i t u t e  was c h a r t e r e d .  
K en tu ck y  s t a t e  o f f i c i a l s ,  b u s i n e s s m e n  and e d u c a t o r s  sp o n ­
s o r e d  t h e  f o u n d i n g  o f  t h e  r e s e a r c h  i n s t i t u t e .  The e s t a b ­
l i s h m e n t  o f  S p i n d l e t o p  was m o t i v a t e d  by t h e  r e c o g n i z e d  n ee d  
t o  a d v a n c e  t h e  economy o f  K e n tu c k y  t h r o u g h  r e s e a r c h ,  s c i e n c e ,  
and  e d u c a t i o n ,  S p i n d l e t o p * s  m a j o r  a r e a s  o f  r e s e a r c h  a r e :  
t e x t i l e s ,  th e rm o d y n a m ic s  and  pow er  e n g i n e e r i n g ,  n u t r i t i o n  
and  m e t a b o l i s m ,  p e s t i c i d e s ,  and  x - r a y  and  e l e c t r o n  d i f f r a c ­
t i o n .
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S t a n f o r d  R e s e a r c h  I n s t i t u t e  « 1946 
M enlo P a r k .  C a l i f o r n i a
I n  1946  S t a n f o r d  R e s e a r c h  I n s t i t u t e  was c h a r t e r e d  
by  a g r o u p  o f  West C o a s t  b u s in e s s m e n .  The m a jo r  o b j e c t i v e  
f o r  t h e  c r e a t i o n  o f  S t a n f o r d  R e s e a r c h  I n s t i t u t e  was t o  
e s t a b l i s h  a  r e s e a r c h  i n s t i t u t e  on t h e  West C o a s t .  S t a n ­
f o r d  *s m ^ j o r  o b j e c t i v e s  a r e T  (1 )  t o  s e r v e  i n d u s t r y ,  g o v e r n -  
'm e n ty n r e g 1ô n a 1 a n d ' s c i e n t i f i c  i n t e r e s t s ;  (2 )  t o  s u p p o r t  
a d v a n cem en t  i n  a l l  s c i e n c e s ;  and  (3) t o  c o n t r i b u t e  t o  
s c i e n t i f i c  e d u c a t i o n  and  p u b l i c  w e l f a r e .  S t a n f o r d  R e s e a r c h  
I n s t i t u t e  r e c e i v e d  o p e r a t i o n a l  d a t a  f rom  B a t t e l l e  M em oria l  
I n s t i t u t e ,  I l l i n o i s  I n s t i t u t e  o f  T e c h n o lo g y  R e s e a r c h  I n s t i ­
t u t e ,  and  A r t h u r  D. L i t t l e ,  I n c o r p o r a t e d ,  I n  1953 F o rd  
F o u n d a t i o n  g r a n t e d  a d d i t i o n a l  f u n d s  t o  S t a n f o r d . ^0
O p e r a t i o n s  b eg a n  a t  S t a n f o r d  w i t h  a  g o v e rn m e n t  c o n ­
t r a c t  f o r  t h e  i n v e s t i g a t i o n  and  d e v e lo p m e n t  o f  r u b b e r  f rom  
t h e  G uayule  p l a n t .  M a jo r  a r e a s  o f  r e s e a r c h  a t  S t a n f o r d  a r e :  
a g r i c u l t u r a l  e n g i n e e r i n g ,  b i o c h e m i c a l  s c i e n c e ,  b i o l o g i c a l  
s c i e n c e ,  b e h a v i o r a l  s c i e n c e ,  and d a t a  p r o c e s s i n g .  S t a n f o r d  
h a s  o v e r s e a s  r e s e a r c h  l a b o r a t o r i e s  i n  f i f t y  c o u n t r i e s .
M ajo r  o v e r s e a s  l a b o r a t o r i e s  a r e  l o c a t e d  i n  Sv/eden, J a p a n ,  
T h a i l a n d ,  F r a n c e ,  A r g e n t i n a ,  P o r t u g a l ,  A u s t r a l i a ,  and  t h e  
P h i l i p p i n e  I s l a n d s .
^ ^ S t a n f o r d  R e s e a r c h  I n s t i t u t e ,  F a c t s  and F i g u r e s  
(Menlo P a r k ,  C a l i f o r n i a :  S R I ,  I 96S ) , .  p .  3 .
^ U b i d . , p .  6 .
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